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ometime within the next several years, the first 
American will soar into orbit around the earth. He will be 
sealed in a small, cone-shaped space capsule mounted atop an 
Atlas missile. The missile will climb 100 miles in less than six 
minutes, where the capsule will disengage and go into-orbit. The 


man will be alone in space. 


THIS IS A SPACE SHIP FLOOR MAKER. 


The vehicle for this historic voyage is already in production under 
the auspices of the National Aeronautics and Space Administration’s 
‘Project Mercury.’’ One of the methods of heat protection is a beryl- 
lium heat sink, forged on two giant steel dies. Both dies are USS 
Quality Steel Forgings. The top die (shown being rough-machined 
on one of our vertical boring mills) will be convex, 20 inches thick 
and will weigh 26,520 pounds. The bottom die, concave and 18 
inches thick, weighs 27,700 pounds. Both are 92 inches in diameter. 

Steel is the starting gun in the race to outer space. Space ships 
and missiles couldn’t get off the ground without it. And Steel de- 
pends on men like you. Send the coupon if you would like to find out 
about the many engineering financial analysis or sales career op- 
portunities at U. S. Steel. 


USS is a registered trademark 


(iss) United States Steel 


This mark tells you a product is made é b 
of modern, dependable Steel. \ ; 


United States Steel Corporation 
Personnel Division 

525 William Penn Place 
Pittsburgh 30, Pennsylvania 


Please send me the booklet, ‘Paths of Opportunity.” 
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Westinghouse walls may light, heat and cool the home of the future 


current. The whole heating-lighting-cooling system 
will have not a single moving part to make noise or 
wear out. And the system will last almost forever. 
This is just one of the many research projects that 
help make Westinghouse an exciting and rewarding 
place for young engineers. For more information 
write L. H. Noggle, Westinghouse Educational De- 


It is possible? Definitely. Who can do it? Engineers and 
scientists at Westinghouse. How soon? About ten years. 

The change may create a completely new kind of 
home. Thin wall coverings, called Rayescent panels, 
will replace furnaces, air conditioners, light fixtures. 

A new source of light called electroluminescence 
will make the walls glow. A new source of heat and 


cold, thermoelectricity, will make them radiate heat 
in winter, absorb it in summer. 
Both effects will be produced by ordinary electric 


partment, Ardmore and Brinton Roads, Pittsburgh 21, 


Pennsylvania. ° ' 
| _iries Westinghouse 


You can be sure. 


With over 70 advanced projects in the works, the 
Northrop atmosphere is so stimulating that ideas often 
refuse to wait —they compel attention wherever the 
inspiration strikes. Missile guidance, rendezvous and 
maneuverability in space, bioastronautics, universal 
checkout systems, laminar flow control for aircraft 
present insistent, gratifying challenges. If you have 
sharp creative abilities in these lines, investigate the 


Some ideas 
just won't wait 


intellectually invigorating environment and rewards 
offered by Northrop’s current and future programs. 

We seek exceptional engineers, physicists, and 
mathematicians to join our thinkers and doers. Send 


us a card today 
Northrop 


with your name, 
address, and area 
Of special interest. Northrop Corporation, Box 1525, Beverly Hills, California 


Editor 


aimee THE ILLINOIS 


Business Manager 
oe TECHNOGRAPH 
Circulation Director 


Steve Eyer Volume 76, Number 3 December, 1960 


Editorial Staff 


George Carruthers 

Sheldon Altman 

Wally Cwik 

Ernest Frankovich Table of Contents 


Circulation Staff 


Ron Freeland ARTICLES: 


William McLain 
Dennis Wellman 
Robert Fisher 


Effects of Solar Activity Senay LEAR RD erUsinctiaS 


NUCIEOrRROW ele ae ee eee 

Business Staff Seen ses Tans 

Bill Kotrba Blowanb\olcimg eee ea Serer Mie 2 16 

Mardell Bellatti 

Butch Brebach The Power of the Paw______ ae eeeesC Sichmanna ko 
Photo Staff Wire Rope Sa priest Be 2 Ay 7 aa ae) Pret ae 20 

Dave Yates, Director 

Jim White Executive Openings Be ces ee eM 2. 24 
Art Staff 

Barbara Polan, Director rae ue 

ue eon FEATURES: 


Navy Pier Staff 


Mike Murphy, Editor 

Irwin Tuckman ; 
Eileen Markham Dean’s Page = Seer eee eben 14 
Arvydas Tamulis 


From the Editor’s Desk__ a ae 7 


nen Technocutie__ ee notoss byaDavesy diesmr2 2 
R. W. Bohl Brainteasers__—_______ Edited by Ernie Frankovich 28 
N. P. Davis 
SE See! Skimming Industrial Headlines______ Edited by Wally Cwik 33 


E. C. McClintock 
P. T. Bryant 


MEMBERS OF ENGINEERING 
COLLEGE MAGAZINES ASSOCIATED Cover eee 


Chairman: Stanley Stynes 
Wayne State University, Detroit, Michigan 


Arkansas Engineer, Cincinnati Coopera- Our cover is Barbara Polan’s concept of a nuclear reactor. 
aye pceiness, City ee cee Mee eoiseads 

mt ineer, ‘- s : 
ESTES A Se aaa eerie For more information may we suggest that you read the article 


neer, Drexel Technical Journal, Georgia Tech 

Engineer, Illinois Technograph, Iowa En- 

zineer, Iowa Transit, Kansas Engineer, on page 9. 
Kansas State Engineer, Kentucky Engineer, 
Louisiana State University Engineer, Louis- 
ana Tech Engineer, Manhattan Engineer, 
Marquette Engineer, Michigan Technic, Min- 
nesota Technolog, issouri Shamrock, Ne- 


praska Blueprint, New York University Copyright, 1960, by Illini Publishing Co. Published eight times during the year (Oc- 
Quadrangle, North Dakota Engineer, North- tober, November, December, January, February, March, April and May) by the Illini 
western Engineer, Notre Dame Technical Publishing Company. Entered as second class matter, October 30, 1920, at the post 
Review, Ohio State Engineer, Oklahoma office at Urbana, Illinois, under the Act of March 3, 1879. Office 215 Engineering 
State Engineer, Oregon State Technical Tri- Hall, Urbana, Illinois. Subscriptions $1.50 per year. Single copy 25 cents. All rights 
ingle, Pittsburgh Skyscraper, Purdue Engi- reserved by The Illinois Technograph. Publisher’s Representative — Littell-Murray- 
neer, RPI Engineer, Rochester Indicator, Barnhill, Inc., 737 North Michigan Avenue, Chicago 11, Ill., 369 Lexington Ave., 
SC Engineer, Rose Technic, Southern Engi- New York 17, New York. 


neer, Spartan Engineer, Texas A & M Engi- 
1eer, ashington Engineer, WSC _ Tech- 
nometer, Wayne Engineer, and Wisconsin 
Engineer. 


Harmonic shakedown for cars 


The “vehicle stroker,” pictured above, helps General Motors engineers investigate harmonic vibration, roll 
rates and dynamic ride properties of an instrumented car. Through electronics, researchers are able to 
measure accurately the resonant frequencies of a car’s major components, and actually plot elastic 
deflection curves and phase relationships to improve car structure. 


To the young mind willing to tackle the problems of modern technology, General Motors offers 
unlimited opportunity in a vast number of scientific and engineering fields —automotive research, 
production engineering and manufacturing, electronics and astronautics, to name a few. 


GM’s many and varied divisions throughout the country present employment opportunities 
a thousandfold. Talent is recognized and rewarded, and your own ability is the only restriction 


on your rate of progress. In addition, GM’s experience and diversification create a favorable 
climate for your growth. 


GM also offers a program of financial aid for postgraduate and undergraduate studies. For 
further information see your college Placement Officer, or write to General Motors Salaried 
Personnel Staff, Detroit 2, Michigan. 


GENERAL MOTORS 


GM positions now available in these fields for men holding Bachelor's, Master's and Doctor's degrees: Mechanical, Electrical, Industrial, Metallurgical, Chemical, 
and Ceramic Engineering * Mathematics ¢ Industrial Design » Physics * Chemistry « Engineering Mechanics ¢ Business Administration and Related Fields 
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AT RAYTHEON... 


Scientific imagination focuses on... 


RADAR... INFRARED... MISSILE SYSTEMS 

..- COMMUNICATIONS & DATA PROCESSING 

.- MICROWAVE ELECTRONICS ... SOLID STATE 
~.. SONAR... ELECTRON TUBE TECHNOLOGY 


Positions designed to challenge your scientific 
imagination are offered by Raytheon Company to 
exceptional graduates (Bachelor or advanced degree) 
in EE, ME, physics or mathematics. These assignments 
include research, systems, development, design and 
production of a wide variety of products for 
~ Jf commercial and military markets. 


Facilities are located in New England, 
California and the South. 


For further information, visit your 

placement director, obtain a copy of 

= .. “Raytheon .. . and your Professional 
ee 7—Future”, and arrange for an on-campus 
interview. Or you may write directly to 

Mr. J. B. Whitla, Manager-College Relations, 
1360 Soldiers Field Road, Brighton 36, Mass. 


Excellence in Electronics 


For Strength 


... Economy 
... Versatility 


Chemistry in Steelmaking? 


You bet! Steelmaking is an extractive industry, and its chemical processes are many, 
complex, and—to the trained mind—fascinating. 

There are many opportunities for chemical engineers here at Bethlehem Steel, 
the world’s second largest maker of steel and steel products. 

Think of the blast furnace, where complex chemical reactions occur on a tre- 
mendous scale. Same with both open-hearth and electric furnaces. These chemical 
processes are complicated by the subtle variations in make-up of the materials used: 
ore, limestone, scrap metal, alloys. And our coke ovens produce a variety of hydro- 
carbon by-products. 


Bethlehem offers excellent career opportunities for men in virtually all 
engineering curricula: metallurgical, electrical, mechanical, industrial, civil, 
mining, ceramic, architectural, and others. We suggest that you discuss Bethlehem 
with your Placement Officer. And be sure to pick up a copy of our booklet, 
“Careers with Bethlehem Steel and the Loop Course.” 


BETHLEHEM STEEL COMPANY, Bethlehem, Pa. 


BETHLEHEM STEEL 
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STANDARD OFL COMPANY 


910 SOUTH MICHIGAN AVENUE, CHICAGO 80, ILLINOIS 


TALN 


After months of intensive work, a research team in Standard Oil’s research center next to 
our Whiting, Indiana, refinery developed a remarkable new gasoline additive—called M,PG@ 
—that improves car performance. Working on an experimental engine are research scien- 
tists (left to right) Norm Esau, Dick Sholts and Bob Malec. 


From the day in 1911 that scientists 
in a Standard Oil laboratory discov- 
ered the secret of efficiently mass- 
producing gasoline by cracking oil 
molecules, they have continually 
sought new ways to make it do more 
than just move a car. 


Today, thanks to scientific ingenu- 
ity, gasoline does much more, 

Just recently, for example, scien- 
tists in Standard Oil’s research center 
developed a new additive—one that 
turned gasoline into a mechanic’s 
helper! True, it can’t change fan belts, 
but what it can do is a pretty good 
trick in itself! 

Under ordinary traffic conditions, 
varnish-like deposits collect in carbu- 
retor throats. Engine performance 
becomes erratic; idling is poor. As 
time goes on, the deposits become 
more difficult to remove. 


The new additive discovered by 
Standard removes such deposits. 
Called M,PG>, it was developed after 
months of painstaking work in Stand- 
ard Oil’s research center. Months of 
field tests followed the laboratory 
work. And, ina driving test conducted 
with a fleet of taxis in Minneapolis, it 


was found that M,PG> not only re- 
duced deposits in dirty carburetor 
throats, but also improved M.P.G. 
(miles per gallon) 6.8% because of the 
greater efficiency obtained from clean 
carburetors. Translated into miles, 
6.8% is 680 additional miles for 
every 10,000 driven!M@,PG>now is in 
Standard’s GoLp CRowN and RED 
Crown gasolines. 


Such leadership in scientific devel- 
opment is nothing new at Standard. 
Standard Oil was a pioneer in de- 
gummed gasoline, de-waxed motor oil, 
and many other improvements. For 
70 years, Standard research scientists 
have been making contributions to 
petroleum progress, searching con- 
tinually for ways to make oil more 
useful to more people than ever before! 


What Makes a Company a Good Citizen? 


One gauge is a company’s usefulness 
...1ts contribution to the general wel- 
fare. Through research, Standard 
constantly strives to develop prod- 
ucts that will strengthen America’s 
defenses and help millions of people 
in their work, in their homes, and on 
the road—today and in the future. 
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chievement’ 


At Delco Radio Division of General Motors we consider 
our position of prominence in the fields of electronics and 
solid state physics a positive measure of achievement. 

TALENT— bold, imaginative talent stimulated by 
the challenge of new concepts—was responsible for this 
achievement. 

However, past accomplishments are significant only 
insomuch as they indicate the path of the future. 

At Delco this path is clearly charted . . . we intend to 
maintain our leadership. 

Our current intensive programs in semiconductor 
device development and materials research unfold new 
challenges daily. Meeting these challenges requires a constant 
infusion of new ideas and new talent—aggressive new 
talent. That’s what we’re looking for. 

If your interests and abilities are along these lines, 
and you’re interested in becoming a part of this ambitious 
Delco, GM team, write to Mr. Carl Longshore—Supervisor, 
Salaried Employment. Or, talk with our representative 


when he visits your campus. 
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ELCO RADIO DIVISION OF GENERAL MoToRS 


Kokomo, INDIANA 
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The Power of the Pawn 


Today across the nation colleges and universities are expanding and swal- 
lowing up more and more students. “We dole out education,” is the sign above 
the door, but because of the size of these schools the sign might as well read, 
“We restrict the students.” Only certain students are allowed to have and drive 
cars on campus, and then they may park only at city meters. Students now must 
even register bicycles. Underage students are even beginning to have trouble 
buying at the (payoff) pubs. The fact that a student may live only in approved 
housing has proven to be stumbling block to many apartment seeking upper- 
classmen. A number of freshmen have no doubt been similarly stumped by the 
ruling that no freshman (save the few sly ones who escape the arm of the 
law) may own and operate an automobile on campus. When a student is caught 
violating any one of the numerous regulations, he is tried in a manner that 


would make Perry Mason turn over in his television set. 


This total dictatorial power of the University in both making and enforcing 
the law is a very necessary role, but there comes a time, as with any machine, 
that minor repairs and changes will no longer suffice and a major revision is 
necessary. As students find ways to circumvent the university regulations, new 
rules are provided to sew up the loop holes. This has led and is still leading to 
a more and more complex system. When there is a group of college students 
that, on the surface, appear alike yet have different individual privileges, there 
is produced an unhealthy situation of “if he can, why can’t 1? An obvious 
solution is to let everyone do everything. A more practical solution would be to 
restrict with one coverall policy—no cars, no apartments, no nothing! The cars 
will 'be replaced by an expanded Illi-Bus System, and certainly the many Fra- 
ternities and the new dorms will be able to accommodate all undergraduates. 


This may be the coming thing. 


But, as worthless as the pawn is at the start of a game of chess, if he 
transverses the entire board, his power may become second only to that of the 
king. No matter how hard the crossing, the goal is still there on the other side 


of the board for those who are not captured on the journey across. 
—CHJ 


Effects of Solar Activity on 


Radio and Television 


Since the invention of the radio, man 
has attempted to increase the range of 
the equipment available to him. With 
the development of better equipment, 
better means of wave propagation, and 
better understanding of the physical 
construction of the universe, more and 
more has been learned about the nature 
of Radio and Television signal interfer- 
ence. One of the most potent members 
of the interference family is the sun. 
Solar activity has a definite effect on the 
ranee of electromagnetic waves. 

Solar activity is the presence of sun- 
spots on the surface of the sun. There 
is a natural eleven year cycle that is as- 
sociated with this activity, i.e. there is a 
neak in solar activity every eleven years. 
The method used in determining this 
peak is the following. Special equipment 
is used to observe the sun and each sun- 
spot is recorded. The equipment used 
can observe the sun at any time and as 
soon as sunspots appear, the data is re- 
corded. Most essential information such 
as growth, its life (which may last for 
several days), and its size, is tabulated, 
and from this, electronic computers yield 
information that leads to exact infor- 
mation of the particular characteristics. 
Over the years, data has been collected 
and the characteristics that accompany 
each particular solar activity have been 
carefully studied. A graphical interpre- 
tation of this study may be seen in a 
diagram. 

The sun, our closets neighbor star, is 
a very stable star. Except for its relative 
proximity, only 93 million miles, it is 
neither extremely large nor small, 
neither bright nor dim. Like all other 
stars in the sky, the sun is a gigantic 
globe of gas having an approximate di- 
ameter of 864,000 miles. From its sur- 
face, radiant energy of all kinds is 
poured forth at a rate equivalent to 250 
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By Robert D. Fusinati, E. E. ~ 


million tons per minute of matter. Some 
of this energy reaches us in the form of 
heat, light, and other forms of electro- 
magnetic radiation. At the rate at which 
the sun radiates energy, although it is 
a fantastic amount, it will still have a 
sufficient amount left to continue for 
millions of years. 


In brief, sunspots are storms in the 
sun’s surface layer of bright turbulent 
gas. To the observer on earth the sun- 
spots appear dark because of the tremen- 
dous decrease of temperature in the sun- 
spot itself. The temperature gradient 
between the sunspot and the rest of the 
sun’s surface is approximately 2,000 de- 
grees Centigrade. “Sunspots send out 
blasts of radiation and high speed par- 
ticles that hit the earth’s atmosphere 
and form ionized (electrified) layers at 
high altitudes.” 


Atomic bombardment of the earth by 
the sun is thought to cause the earth’s 
great magnetic storms. Magnetic storms 
are accompanied by blackouts in radio 
communications, rapid movements of a 
magnetized needle, and the brilliant 
auroral displays. Scientists have long 
suspected that the actions in the sun’s 
corona, the usually invisible outer at- 
mosphere of the sun, were tied in with 
the plaguing interruptions of shortwave 
radio communications and the mysteri- 
ous and beautiful “Northern Lights.” 

The reason for the direct correlation 
between radio reception and solar activi- 
ty lies in the fact that the sun is itself 
an agent that makes radio transmission 
possible on the earth. Were it not for 
the stream of electrons projected from 
the sun and continuously entering the 
earth’s upper atmosphere, long range 
radio reception would be unheard of. 

The penetration of this electron 
stream from the sun into the earth's 
upper atmosphere results in several jon- 


ized layers at levels ranging from 30 up 
to 175 miles above the earth’s surface. 
One very important layer is the Ken- 
nelly-Heaveside (Et) layer. This elec- 
trically charged layer acts as a barrier 
to conventional broadcast-band radio sig- 
nals transmitted from the surface of the 
earth, which would otherwise proceed 
unimpeded into space. The “radio roof” 
imposed by this layer makes it possible 
for sky-wave radio signals to be reflect- 
ed back toward the earth’s surface, and 
be picked up by a receiver at a distant 
point. During the day, when the sun is 
in the sky, the Heaveside layer is de- 
pressed to about 70 miles above the 
earth’s surface by the magnitude of the 
electron stream limiting the range of 
radio reception. At night, because of the 
absence of the sun and when subjected 
to a diminished electron stream, this 
layer rises to an altitude of approximate- 
ly 100 miles and radio reception is pos- 
sible at greater distances. Similar rela- 
tionships involving different ionization 
levels, apply to the Appleton (F) layer, 
and shortwave radio reception, where 
fadeouts are even more pronounced. 


In addition to the electrified particles 
that may be emitted from the sunspots 
themselves, it is believed that bursts of 
intense ultraviolet radiation accompany 
sunspot activity. Such bursts of intense 
ultraviolet radiation can produce so 
great a state of ionization in the earth’s 
atmosphere as to momentarily interfere 
with radio communication by absorb- 
ing the electromagnetic waves. Such pe- 
riods, that have been known to extend 
from a few minutes to several hours, 
are known as ionospheric storms. 

Occasionally when a_ particularly 
large spot or a group of spots occur at 
one time in about the same region, both 
short and long wave radio reception may 


(Continued on Page 42) 
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NUCLEAR POWER 
APPLICATIONS 


and its 


By George Carruthers, Aero. Eng. ‘61, Technical Editor 


The history of nuclear power goes 
back only to 1896, in France, when Be- 
querel discovered radioactivity. In his 
sxperiments, Bequerel discovered that 
uranium and its ores would darken a 
photographic plate, even if the plate 
was completely covered so that no light 
ould get through. This led him to be- 
lieve that uranium gave off some new 
type of radiation, similar to the x-rays 
liscovered by Roentgen in 1895, a year 
earlier. 


The Curies, however, found that 
iranium ores from which the uranium 
nad been removed were almost as radio- 
active after the extraction of the uran- 
um as before. From this, they deduced 
-hat there was some other element as- 
sociated with uranium ores which was 
serhaps even more radioactive than 
iranium itself. The discovery of polon- 
um and radium in 1898 was the result. 
However, they found that the rate of 
nergy release from radium, which is 
1 million times as radioactive as urani- 
im, was far in excess of that available 
n any chemical reaction. 


In 1905, in his. famous theory of rela- 
ivity, Albert Einstein confirmed that 
lere, in nuclear reactions, was a source 
yf energy potentially millions of times 
is powerful as anything known up to 
hat time. His equation, E—mc?, rocked 
he scientific world. 

Many other discoveries in this period 
ontributed to the knowledge of atomic 
tructure and atomic energy. Thomson’s 
liscovery of the electron in 1897 showed 
hat the atom was made up of both posi- 
ively and negatively charged constitu- 
nts. On the basis of this, Thomson con- 
tructed his “plum pudding model” in 
vhich the electrons were imagined to be 
mmbedded in a positively charged mass 
vith a positive charge equal to the nega- 
ive charge of the electrons, and with 
1 radius equal to the measured radius of 
m™ atom — about 10° centimenters. 
Towever, Rutherford, in his experi- 
nents with the scattering of alpha parti- 
les by gold foil, showed that the posi- 
ive charge density of the Thomson atom 
vas far too small to explain the fact 
hat most of the alpha particles (nuclei 
f helium atoms) went straight through 
he foil, but a very few were scattered 
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Fig. 1. Binding energies of nuclides versus their mass numbers. 
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at extremely large angles (up to 180°). 
Rutherford concluded that the positive 
charge of the atom was concentrated in 
a very small central nucleus — about 
10°!? centimeters in radius. 

For a time, it was assumed that the 
atomic weight, A, of the atom, was made 
up of protons, with (A-Z) electrons to 
neutralize the excess charge (Z is the 
atomic number) in the nucleus, and Z 
electrons in orbit around the nucleus. 
However, energy considerations, the 
measured spins of electrons and protons 
versus that of the nucleus, and other 
factors made scientists suspect a fallacy 
in this model of the atomic nucleus. 
They concluded that the electron could 
not possibly be one of the nuclear par- 
ticles, and that there must be a third 
particle with the same mass and spin as 
the proton, but having no charge. 

Chadwick’s discovery of the neutron 
in 1932 confirmed this suspicion. Also, 


the work of Bohr, Schroedinger, and 
many others contributed to helping to 
complete the modern picture of the 
atomic structure. 

In 1939, Hahn and Strassman in 
Germany, in an attempt to create trans- 
uranic elements by bombarding unanium 
with neutrons, discovered uranium fis- 
sion, in which certain uranium isotopes 
split up into lighter atoms when bom- 
barded with neutrons. Scientists predict- 
ed that the fission process would give 
off more neutrons than were used up in 
fission, which could cause a self-sustain- 
ing chain reaction. 

In 1942, underneath Stagg Field at 
the University of Chicago, Enrico Fermi 
and his associates created the world’s 
first self-sustaining chain reaction, the 
first known controlled release of nuclear 
energy. After this discovery, a crash pro- 
gram was begun to develop the atomic 
bomb. In 1945, the first atomic bomb 
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Fig. 3. The process of nuclear fission and variation of potential energy with 
time during the fission process. 
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Fig. 4. Probability curve of fission product mass numbers. This curve shows 
that the fissioning atom tends to break up into unequal fragments, having 
mass numbers close to 100 and 140; and that the probability of fission 
into two equal fragments of mass number near 120 is very small. 
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was exploded at Alamogordo, Ne 
Mexico, and several months later atomi 
bombs were used to end the war again: 
Japan. This impressed on the worl 
once and for all the tremendous energy 
production capabilities of nuclear rea: 
tions. 


The Process of Nuclear Fission 


As we all know, the nucleus of a 
atom is made up of protons and nev 
trons, with a number of electrons equ: 
to the number of protons orbiting th 
nucleus. Here, we will be concerne 
only with the nucleus of the atom. 

Associated with each particular typ 
of nucleus, or nuclide, are an atomi 
number Z, equal to the number of pro 
tons and neutrons, or nucleons, in th 
nucleus; and the neutron number 
N—=(A—Z). The symbol for a particu 
lar nuclide is usually written ,( ) 
eg: ,He*, ,,U?%®; -ect. If we takemin 
mass of the 07° atom as the basis of th 
atomic mass system, and define th 
mass unit, or a.m.u., to be 1/16%%h 
weight of the oxygen atom, we find tha 
a proton weighs 1.00759 amu, the neu 
tron 1.00898 amu, and the electro: 
0.00055 amu. | 

It is shown by experimental method 
that the weight of an atom is somewha 
less than the weight of the nucleons ane 
electrons that go to make it up. For ex 
ample, a He* nucleus weighs 4.0027° 
amu, whereas two protons and two neu 
trons have a combined mass of 4.0331- 
amu. Clearly, a mass of .03035 amu hai 
been lost in the process of putting to 
gether the helium nucleus. This “mas 
defect” is also known as the bdindin. 
energy, since by  Einstein’s theory: 
AE=(Am)c? is the energy that is giver 
off in forming the helium atom, and cor 
versely is the amount of energy tha 
must be supplied to split it up again int: 
its constituents. Nuclear reaction ener 
gies usually measured in million electro» 
volts (Mev), where one electron vol 
is the energy acquired by an electro» 
accelerated by a potential of one volt 
If the mass is measured in amu, we fine 
that one amu is equivalent to 931 Mev 
Therefore, the binding energy of th: 
helium nucleus is about 28.3 Mev 
There is also defined the binding energ’ 
per nucleon (B.E./A.), also known ai 
the packing fraction. The packing frac 
tion goes through a maximum in th: 
vicinity of iron (A=55). (See Fig. 1). 

The fact that the packing fraction del 
creases for both the heavier and _ th! 
lighter elements is of primary importanc! 
to the release of nuclear energy. Th! 
very light elements tend to combine 
through the process of fusion, to form 
heavier elements, whereas the ver’ 
heavy atoms tend to break up by fission 
to form more stable lighter elements. 

There are postulated several reason’ 
for the shape of the packing fractior 
curve. There are given by an emperical 
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formula for the binding energy. (See 
Fig. 2.) 

The first term in the equation, which 
shows that the binding energy is pro- 
portional to A, is due to the “nuclear 
force” which holds the nucleus together, 
and expresses the fact that the nuclear 
force is short-ranged, that is, that each 
nucleon interacts only with its nearest 
neighbors. The second term is the “un- 
saturation effect” or “‘skin effect.’’ The 
nucleons on the surface interact with 
other nucleons from one side only, and 
therefore would like to grab more. The 
unsaturation effect is proportional to the 
surface area of the nucleus, which in 
turn is proportional to A?/*. The third 
term is due to the Coulomb repulsion be- 
tween the positively-charged protons, 
tending to break up the nucleus, and is 
proportional to their distance apart 
(A? term). The fourth term expresses 
the fact that the number of protons and 
of neutrons tend to be equal. The last 
term shows that the numbers of nu- 
cleons tend to be even as shown in 
Fig. 2. 

It is seen that of the stable nucleons, 
the even-even types are predominant, 
whereas the odd-odd types are very rare. 
The above equation is the basis of the 
“liquid drop” model of the atomic nu- 
cleus. 


Ordinary uranium which is the basis 
of most nuclear fission reactions, con- 
sists of two main types having the same 
atomic number but different atomic 
weights. These two types, which are 
termed isotopes, ape ee and onl. 
[In natural uranium, 99.3% is U** while 
only 0.7% is U?**. Only the U?** is use- 
ful directly in most fission reactions; 
however, as we shall see, the U?** can be 
converted into another element which is 
fissionable like U***. 

If we hit a U?*° nucleus with a slow- 
moving neutron, the neutron is captured 
However, the nucleus is thrown into an 
unstable, excited state by the neutron 
capture, and according to the liquid-drop 
theory, is deformed into an _ oblong 
shape. In this deformed state, the two 
ends of the “drop” are so far apart that 
the short-range attraction forces are in- 
sffective, whereas the Coulomb repul- 
ion force is still effective. Therefore, the 
atom is broken up into two smaller 
‘droplets” plus two or three ae 
reutrons. (See Fig. 3). The loss of 
yinding energy incurred by the breakup 
roes into kinetic energy of the fragments, 
ramma radiation, and some delayed ra- 
liation from the fragments. See Fig. 
1). A typical fission reaction is 
a 729 2 Jat*—_, .Bre?--2n. 

The neutrons which are released by 
he fission reaction can go on to split 
ther nuclei. Since there are more neu- 
rons released by the fission than are re- 
juired to start it, both the neutron popu- 


(Continued on Page 32) 
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Fig. 5. The chain reaction process. 
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Two Famous Marks of Quality 


IRRO 


ALUMINUM 


Consulting Engineers and Contractors: Klug & Smith Co., Milwaukee, Wis. 


To contro/ its 15 miles of piping 
Mirro chose JENKINS VALVES 


With a trademark that promises the finest aluminum prod- 
ucts, Mirro Aluminum Co. wanted the most trusted trade- 
mark in the valve world as an assurance of reliability for the 
complex piping system in its new $12,000,000 rolling mill 
in Manitowoc, Wisconsin. 


There are over 15 miles of piping in this huge new mill that 
can produce 60,000,000 pounds of aluminum foil and sheets 
a year. But there will be no valve problems . . . no avoidable 
valve maintenance and replacement expense on these lines. 
Mirro made sure of that by installing Jenkins Valves 
throughout the system. 


There’s no point in gambling with valve problems when you 
can have the known reliability and trouble-saving quality of 
Jenkins Valves, without paying extra for the protection. 
Jenkins Bros., 100 Park Avenue, New York 17. 


Sold Through Leading Distributors Everywhere 


Jenkins Bronze and Iron Valves on lines 


JENKINS 


LOOK FOR THE JENKINS DIAMOND 


VALVES 


Get Together 


SINCE o 
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ONE IN A SERIES 
| 


WHAT WILL 
DETERMINE MY 
STARTING SALARY? 


Nearly all professional associations and employers are predicting that 
1961 starting salaries for college graduates will be about the same as 
those paid in 1960. 


The graduate can expect a position—and compensation—commen- 
surate with his previous work experience, personal maturity, 
and academic record. 


While starting salary is only one of the things 
to consider, Bendix recognizes it as an 
important one, and continually reviews 
rates and trends to maintain its strong 
position. In addition, Bendix offers 
engineers and scientists superb chal- 
lenges in such dynamic fields as 
those listed below, with a wide 
range of freedom to pursue special 
interests. 


Ask your Placement Director 
about Bendix — where you can 
build your career to suit your 
talents. If you can’t arrange a 
personal interview, write to 
C.B. Cleveland, The Bendix 
Corporation, Fisher Build- 
ing, Detroit 2, Michigan, 
for more details. 


CAREER OPPORTUNITIES IN CALIFORNIA - CONNECTICUT - INDIANA + IOWA + MARYLAND - MICHIGAN + MISSOURI - NEW JERSEY - NEW YORK + OHIO + PENNSYLVANIA 


) 


| Conde” | 


CORPORATION 
Fisher Bldg., Detroit 2, Mich. 


A THOUSAND DIVERSIFIED PRODUCTS SERVING THESE FIELDS: 


automotive « electronics * missiles & space * aviation * nucleonics * computer * machine tools * sonar * marine 
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The Deans’ Page... 
WOMEN IN ENGINEERING 


By Dean H. L. Wakeland 


Each year many young women gradu- 
ating from high schools across the na- 
tion consider entering the field of engi- 
neering but unfortunately many become 
discouraged for one reason or another. 
Well meaning counselors sometimes dis- 
courage capable young women from en- 
tering engineering and in other cases the 
young women may never have the infor- 
mation needed on which to base a deci- 
sion. 

Pictured in the accompanying photo- 
graphs are women presently enrolled at 
the University of Illinois that chose to 
study engineering. In each case these 
students entered engineering education 
because it offered a challenge and oppor- 
tunity. Each realized that studies would 
be demanding and would curtail social 
and extra-curricular activities. To pre- 
pare themselves for engineering they 
emphasized mathematics and science 
studies in high school rather than secre- 
tarial or homemaking studies selected by 
many girls. They have not selected the 
easy or mediocre educational path but 
one that offers a unique opportunity and 
challenge for women. 


In “post sputnik” days more women 
have been encouraged to enter the sci- 
ence and engineering programs than ever 
before. A few graduate women engineers 
were entering American industry at the 
turn of the century but only in recent 
years have the widespread engineering 
opportunities become available to them. 
Since World War II an ever increasing 
number of women engineers have entered 
engineering education and are now 
working in industry or education. In 
1940 less than 750 women were in engi- 
neering employment and that figure rose 
to approximately 6500 in 1950. Recent 
studies are not available but it is believed 
that nearly twice as many are now em- 
ployed as in 1950. 

For many years companies shied away 
from employing women but now an ever 
increasing number actually ask if gradu- 
ate women engineers are available. A 
quick scanning of positions presently 
held by women engineers indicates a 
wide range of responsibilities and typical 
positions include technical writers, con- 
sultants, design engineers, stress ana- 
lyists, automotive engineers and_ struc- 
tural engineers, to name a few. 

It is commonly believed that women 
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Standing (left to right), Marianne Voitkevits, Datia Stake, Lynn Hamilton, 


Kathy Miller; seated, Adrienne Lucchesi, Lee Wognum. 


Standing (left to right), Sharon Gordon, Betty Shinkevich; sitting (left to 


right), Lucy Kowalski, Janet Griffin. 
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}>1 engineering employment will avoid 
“straight-line” engineering work and 
{nll have a tendency to settle in border- 
ne engineering areas. This simply is 
)}ot true and a study a few years ago in- 
Siicated that about 30% of all women 
‘ngineers were civil engineers, 20% were 
‘lectrical engineers and 10% chemical 
“ngineers with about 40% in other areas. 
Vurther, approximately 33% were em- 
loyed in design work, 15% develop- 
nent. 11% research, 8% technical writ- 
ng, 8% management, +% teaching, and 
% production and quality control. On 
e basis of the questionnaire there is no 
‘question but what their technical edu- 
tion was being utilized effectively. 

1} Practically all of the 153 ECPD ac- 
Jfredited engineering schools in the U. S. 
}re co-educational and in the fall of 
11960 a total of 1035 coeds registered 
or engineering course work. This rep- 
resents approximately 0.05% of all stu- 
ents enrolled in engineering courses. 


>of Michigan (44), Purdue (43), 
ortheastern (33) and City College of 
ew York (30). 

At present 16 women are enrolled in 
engineering at the University of Illinois 
on the Urbana campus. This is a slight 
wincrease over past years but still quite 
small in comparison with universities of 


{ ng formed on the Illinois campus this 
ear. Professor (Miss) Grace Wilson, 


general engineering staff member, is 


society is hopeful of contacting interest- 
ed high school girls this year. The na- 
ttional society has active sections in both 


terested in attending or making contacts 
twith the groups could do so by writing 
ithe Society of Women Engineers, New 
York. The national society also has a 
|monthly newsletter that would be of in- 
terest to prospective women engineers. 


Condensing via Photography 


Photography, the recording medium 
that stores the greatest amount of infor- 
mation in the smallest space, is the key 
to success of the Air Force’s new trans- 
lating machine that changes Russian to 
English at the rate of 40 words per 
minute. 

Through photography, an entire 55,- 
000 word vocabulary is stored in a %- 
inch channel printed on a ten-inch glass 
disk. The channel is scanned vertically 
and horizontally by electronics until the 
machine matches a Russian word—fed 
in with punched tape—to its English 
equivalent, which is then printed auto- 
matically on a typewriter. 
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(Left to right), Virginia Dodd, Connie Mayer, Marjorie Cubbage. 


All About Graduate School 


A student’s eye-view of how to get 
into—and through—graduate school has 
just been published by the American So- 
ciety for Engineering Education. Gradu- 
ate study is becoming more important in 
engineering. Not every engineering stu- 
dent should take graduate study, but he 
should consider the possibility. “The 
Road to Graduate School” will give 
him the data to consider that possibility 
intelligently. 

The new publication tells the engi- 
neering undergraduate about graduate 
study and the life of the graduate stu- 
dent. It was published by ASEE’s Com- 
mittee on the Development of Engineer- 
ing Faculties. Publication was supported 
by the Ford Foundation. The new book- 
let gives the undergraduate a clear, ob- 
jective picture of what graduate study 
is like, what its goals are, and what it 
requires of the student. 


“The Road to Graduate School” was 
prepared by students in the University 
of Illinois chapter of Tau Beta Pi, en- 
gineering honorary society, and has the 
student’s approach throughout. The aim 
of the authors was to give information 
that would apply to graduate study at 
any accredited engineering school in the 
United States. 

The booklet is being distributed 
through engineering deans and. individ- 
ual chapters of Tau Beta Pi. It is avail- 
able free to all undergraduate engineer- 
ing students. 

Illustrated by five photographs and 
four cartoons on graduate student life, 
“The Road” presents twenty pages of 
the most essential information for plan- 
ning graduate study, including the rea- 
sons for taking graduate work, the kinds 


of degrees available, and the life of the 
graduate student. One section deals with 
what graduate study requires of the stu- 
dent, and another tells how to go about 
choosing the right school for the indi- 
vidual student’s needs. The section tell- 
ing “when and where to apply for what” 
is followed by a calendar for applica- 
tions and inquiries that should help the 
prospective graduate student meet all the 
necessary deadlines. 

For the married student there is a sec- 
tion on married housing, jobs for the 
wife, and similar problems that he may 
have to solve. 


A detailed section on financial sup- 
port outlines the types of support avail- 
able and the advantages and disadvan- 
tages of each. This section makes the 
point that the engineer who is qualified 
for graduate study should have no trou- 
ble getting financial assistance if he 
needs it. 

A “Bibliography for the Prospective 
Graduate Student” is the last section of 
the booklet. It provides an annotated 
list of references for the undergraduate 
who wants more information about 
graduate schools, financial aid, and 
other aspects of graduate study. 

The entire booklet is what its title 
suggests—a brief, direct, inclusive map 
for the road to and through that inter- 
esting region, graduate school. 


Skindiver Builders 


Professional skindivers helped build 
foundations of a chemical plant in 14 
feet of water. The foundations were 
first assembled in four sections on the 
ground, lowered into the water and the 
divers bolted them to existing piers. 
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BLOW MOLDING 


(Celanese Corporation) 


A modern version of an ancient con- 
cept is giving a new look to the plastics 
industry and to home cleaning and laun- 
dry shelves. 

The concept is that of blow molding, 
invented during Roman times by the 
Phoenicians as a way of blowing glass. 
Today this basic concept, embodied in 
automatic production lines, underlies 
one of the fastest growing segments of 
industry—blow molding of plastic items 
for use in home and industry. 


Great strides forward in science and 
technology set the stage for this blow 
molding upsurge, which has become a 
full fledged plastics revolution during 
the last two years. Production lines in 
the United States currently are turning 
out blow molded plastic items by the 
millions. For example, one new plant of 
Celanese Plastics Company near Tren- 
ton, N.J., can make up to 100,000 plas- 
tic containers per day on its production 
lines. 

This array of blow molded plastic 
items is displacing conventional materials 
such as glass and tin in a large num- 
ber of applications, ranging from bot- 
tles for home laundry detergents to sun 
visors for automobiles. The blow mold- 
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ed item might be a mouthwash contain- 
er, a watering can, a 55-gallon drum 
type container, a new toy, a bowling 
pin, a shoe polish container or one of 
hundreds of other shapes and sizes. 


The initial impact of the blow mold- 
ing revolution has been focused on plas- 
tic containers for household detergents, 
previously marketed in cans. The plastic 
detergent bottle is becoming a standard 
item on the shelves of households across 
the country. The consensus is that by 
the end of this year, practically all of 
these detergents will be sold in plastic 
containers. Industry estimates are that 
blow molded plastic bottle consumption 
for all uses—home and industrial—will 
reach a total of 2,000,000,000 to 3,000,- 
000,000 per year withi nfive years. 

There are two principal reasons for 
the wholesale switch to plastic contain- 
ers. First, a relatively new plastic— lin- 
ear polyethylene—provides such tough- 
ness, strength and rigidity that the wall 
thickness of the containers can be half 
that of conventional containers. This 
means a saving in material and lower 
weight. 

Second, the containers have made a 
great hit with consumers because the 


| 


| 


plastic is light, non-breakable and_ has) 
styling appeal. They have proved high-| 
ly popular with m’lady who likes to take 
them off the supermarket shelf and put. 
them on the shelf at home. The makers: 
of blow molded plastic containers see: 
the whole field of household cleansers, 
bleaches, and disinfectants open to them. 

Plastic blow molding developed into: 
a full scale revolution after commercial | 
processes for producing linear polyethy- 
lene were perfected, and the plastic be- 
came readily available in large quanti- 
ties. Celanese Corporation of America: 
pioneered the commercial introduction } 
of linear polyethylene with the opening ? 
of a new plant in Houston, Tex., inj 
1957. The capacity of the plant for pro- - 
ducing Fortiflex, the Celanese name for } 
the plastic, was increased to 5,000,000 ) 
pounds per year in 1959. 

Before the advent of linear polyethy- - 
lene, manufacturers of blow molded | 
products had been at a loss to find ai 
suitably rigid plastic to mate with new; 
machines for low cost mass production. . 
Since 1947, squeeze bottles had been) 
blow molded from the older, softer low- - 
density polyethylene, but applications ; 
and markets were limited. 

Meanwhile, development of more: 
automatic production techniques for ° 
making blow molded plastic items con- - 
tinued to move forward. One of the : 
leaders in this field was the Royal Man- - 
ufacturing Company which was acquired 
by Celanese. 

The basic techniques involved in blow - 
molding a plastic item are relatively 
simple. A heated, semi-soft sleeve of | 
plastic is inserted into a metal mold that 
is shaped in the desired design. Com- 
pressed air is then injected into the plas- 
tic sleeve to pressure it against the side 
of the mold and make the plastic con- 
form to the design. After being released 
from the mold, the formed plastic is 
trim finished and packed for shipment 
to customers. 


To accomplish this production cycle 
at high speeds takes large, modern ma- 
chines such as the big rotating wheels, 
which each contain multiple mold sta- 
tions, on the production lines of the 
Royal plants of Celanese. Research con- 
tinues on developing machines that will 
do the job with even more speed and 
economy. 


Another area of research and develop- 
ment is focused on broadening the 
range of plastic materials that can be 
used in blow molded products. As previ- 
ously noted, conventional low-density 
polyethylene can be used where a pli- 
able or “‘squeeze bottle’ effect is de- 
sired. Celanese has also begun to blow 
mold containers from cellulose acetate, 
another type of plastic. Containers from 
this plastic have a crystal transparency 
fae cannot be achieved with polyethy- 
ene. 
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Solid opportunities with solid state devices 


A big part of Western Electric’s job is to manufacture the 
miniature “new arts” products that are changing the science 
of communications. It’s a job which offers you a challeng- 
ing career—a chance to plan new methods of mass produc- 
ing ever-improving kinds of transistors, ferrite devices, 
diodes, special purpose electron tubes, etc. 


Youll be with a company that is expanding rapidly in 
this field. At present our Allentown and Laureldale, Pa., 
plants are devoted exclusively to making electron devices, 
and a big new plant is under construction in Kansas City. 
The needs of the Bell Telephone System for these products 
are increasing daily and will multiply enormously with the 
introduction of Electronic Central Office switching now 
nearing trial operation. 

These devices are changing the scene at all our manu- 
facturing plants as they go into the startling new com- 
munications products developed by our associates at Bell 
Telephone Laboratories. From microwave transmission 
equipment to submarine cable amplifiers, our products call 


for creative production engineering, installation planning, 
and merchandising methods. Our job for the Bell System 
and the U.S. government has grown to the point where we 
are now one of the nation’s “Top 11” in industrial sales. 
And your chance to play an important part in our future 
growth is solid! 


Opportunities exist for electrical, mechanical, industrial, civil and 
chemical engineers, as well as physical science, liberal arts, and busi- 
ness majors. For more information, get your copy of Consider a Career 
at Western Electric from your Placement Officer. Or write College 
Relations, Room 6105, Western Electric Company, 195 Broadway, New 
York 7, N. Y. Be sure to arrange for a Western Electric interview when 
the Bell System recruiting team visits your campus. 


MANUFACTURING AND SUPPLY UNIT OF THE BELL SYSTEM 


Principal manufacturing locations at Chicago, Ill.; Kearny, N. J.; Baltimore, Md.; Indianapolis, Ind., Allentown and Laureldale, Pa.; Winston-Salem, N. C.: Buffalo, N. Y.; North Andover 
Mass.; Omaha, Neb.; Kansas City, Mo.; Columbus, Ohio; Oklahoma City, Okla. Engineering Research Center, Princeton, N. J. Teletype Corporation, Skokie, IIl., and 
Little Rock. Ark, Also Western Electric distribution centers in 32 cities and installation headquarters in 16 cities. General headquarters: 195 Broadway, New York 7, N. Y 
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preferably... - 
a big FISH in the right-sized STREAM 


O 


We’ve been told frequently that engineering graduates are attracted to a 
company our size because of an honest and understandable desire to be 
“a big fish in a little pond’. Perhaps others prefer to think of the future as 
the challenge of “swimming up-stream”’. 

We believe that Sikorsky Aircraft is actually the “right-sized stream”’ for 
young engineers who would enjoy diversified, small-group activities, as 
well as stature opportunities in a field that is not limited nor professionally 
confining. Sikorsky Aircraft is the company which pioneered the modern 
helicopter; and our field today is recognized as one of the broadest and most 
challenging in the entire aircraft industry. 

Because of this, we can offer stimulating experiences in an ideal environ- 
ment. Work associations could include joining an electronic team of twenty 
to thirty associates—or—working with a highly selective group of four or 
five on interesting problems of radiation, instrumentation, auto pilolage, 
automatic stabilization, etc. 


~ 


‘ 


And what of your future? 


That, of course, involves your own potential for growth. As 
a far-sighted company, we're more than willing to help you 
meet the challenge of “going up-stream’”’! 


For factual and detailed information 
about careers with us, please write to Mr. 
Richard L. Auten, Personnel Department. 


SIKORSKY AIRCRAFT 


DIVISION OF UNITED AIRCRAFT CORPORATION 


STRATFORD, CONNECTICUT 
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THE POWER OF THE PAW 


Editor’s Note: At this moment, in the 
middle of Nevada and nowhere, there is 
a crew of men working to sink a four 
by four hole several miles into the earth. 
This hole is to be used as a dump for 
radioactive wastes. 

Not long ago, in the process of this 
excavation, three sheets of unknown, in- 
destructible, plastic material were un- 
covered. On these sheets there were 
strange symbols engraved. Not long 


| after the uncovering, a team of the na- 


tion's top crytologists, language experts, 
and computers went into action and pro- 
duced the following translation of those 
symbols. But before we conve to that, let 
me give you one more fact about the 
manuscript that follows. It was found at 
such a depth as to indicate that it was 
placed there before life on our earth 
began. 

This is strange indeed, but 
laugh at my hoax now. Read. 


don't 


“T have always thought the fable of 
the monkey’s paw to be a mere fabrica- 
tion of the imagination, a tale express- 
ing the grief caused by man’s greed. I 
should say that until tonight I thought 
of it as a fable. Tonight has changed 
me and changed my world. That is why 
this account is being written for you, 
whoever you are, I will be gone long 
before your time, but am giving you 
this opportunity, this warning, for you 
too will have the chance I have had. 
Perhaps with the help about to given, 
however, you will be able to better what 
I have done. Perhaps you will be able to 
take the right course of action, whatever 
it may be. 

“Tt is very likely that you do not 
know of the monkey’s paw and the con- 
sequences it has wrought upon unsus- 
pecting persons. There are many tales, 
many separate events, that are based 
upon this paw. The basic theme of each 
is a wish of greed granted for the paw’s 
owner. But the matter is not so simple 
as that. The owner must pay for this 
wish in some grisly way, such as the 
loss of a loved one or a limb. Owner- 
ship of the paw frequently and mysteri- 
ously changes—no one is sure by what 
means. Take for a simple instance the 
mill worker who discovered the paw 
wrapped in a brown paper bag under his 
pillow one night. Hardly believing his 


DECEMBER, 1960 


a 


By Carl Stehman 


good fortune, he wished for money to 
pay the mortgage on his house. The next 
day he caught his arm in a flywheel, and 
it was brutally twisted from his body. 
The insurance he collected was the exact 
sum due on his house. 

“Now that you know of the paw’s 
power, let me tell you what has hap- 
pened tonight. 

“As mentioned before, I was hardly 
a believer in the power of the paw. I 
even doubted very seriously that the 
paw had ever existed physically. In fact, 
a group of us just recently had a heated 
discussion as to the possibility of such 
things ever existing, and I had taken a 
strong position against the super-natural. 
That is why tonight I thought myself 
to be the victim of a practical joke. 
What is a more natural prank than to 
have a monkey’s paw appear mysterious- 
ly in the house of a staunch non-believer 
of the supernatural ? 

“Yes, there was an unaddressed pack- 
age on the table when I came home to- 
night. When I unwrapped the brown, 
string-tied paper there was before my 
eyes a small metal box that shone with 
a strange luster. Sliding back the lid dis- 
closed the sight of a small shriveled 
monkey’s paw. I mused over it for a 
while and thought of the gleam there 
must have been in someone’s eye as he 
produced such a plan of devilment. I de- 
cided then and there that my plan of re- 
action would be silence. If no word was 
said, the mastermind was sure to give 
himself away in curiosity. 

“At the dinner table another twist 
came to me. I would try to make a wish 
on the paw tonight. Then when the 
originator exposed himself, I could poke 
fun at him by telling him the paw was a 
dud, a completely impotent stick of bone 
and fur. 

“Yet, when I got the paw and held 
it mockingls L*fore me to make the 
wish, I coul ;: ot bring myself to do 
it. What if the paw was not a hoax? 
What if it did grant me a wish, and 
took some joy of my life? I chided my- 
self for thinking such things. They could 
not make a believer out of me! But now 
that I had introduced such a thought 
into my mind, some premonition would 
not let me make the wish. So strong was 
this premonition that finally, much to 
my distaste, but more to the satisfaction 
of some strange power, I decided to put 


the paw away — just in case. What 
foolishness, I thought. Coward! 


“T turned to the work at hand, but 
without success. I tried to read, again 
without success. I tried to sleep — also 
without success. The thought of the 
paw burned in my mind. I would cry 
out in agony if I could not experiment 
with it soon. But how? I definitely had 
a bad case of cold feet. Suddenly a 
stroke of brilliance was upon me. I 
would outsmart the paw! The simple 
solution was to make a wish so unselfish 
that I would not mind giving up any 
of my joys — anything I possessed 
mentally or physically, in love or reality 
— to have it granted. 

“Using this rule I formulated a wish 
and phrased it carefully into words leav- 
ing no loophole. And all the while I 
cursed myself for spending this time 
with such childishness; yet all the while 
black doubt rushed into my mind for 
some unknown pool. Finally I was 
ready, and for some reason the sweat 
now poured from me freely. I held the 
paw firmly in my hand, and made my 
wish. It is done. I have wished that our 
earth is a world of peace and happiness, 
a world of contented inhabitants, a 
world lacking physical conflict. So I 
have my wish—it is irrevocable. 

“T was cunning, so cunning. Perhaps 
the harder one tries to outsmart the paw, 
the greater his punishment. The result 
of my wish is morbid in spite of every 
precaution. [ am alone. Enemies have 
ceased to exist. The once alive flesh of 
each animal is but a rotting remainder. 
The plants are lifeless stalks. From my 
wish I have received a consequence 
worse than the most vivid of my night- 
mares. My world is a graveyard. 

“Now you, whoever you may be, 
have my story to help you with your 
decision, for your turn will surely come. 
Do not misinterpret my story. It is not 
necessary to possess the paw to will 
peace upon a world. You must possess 
the power. If you do possess the power, 
and it is your will, allow me to warn 
you of one more thing. 


(ug 


The paw was given a problem that 
has puzzled my people for ages, and it 
presented the solution. For although the 
problem is similar to a great equation 
with many variables, it has a simple, but 
solitary solution—zero.” 
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The Wonderful World of 


WIRE 


(Precis) 


Wire rope does more jobs for us than 
most people realize and is far more com- 
plex than is commonly supposed—it 
dangles from cranes, supports, huge 
bridges, helps drill oil wells, and steer 
ships. 

To show just how complex it may be, 
did you know that some ropes may have 
as many as 18 different strands—with 
each strand containing up to 46 sep 
-aparate wires? Or that the strongest 
wire rope is made of extra improved 
plow steel? (“Weakest ropes are 
iron.) Or that wire ropes have cores— 
and the core of some ropes is a huge 
spring? 

Even a partial list of its uses like a 
roll call of American industry. Wire 
rope goes to sea in the form of rigging 
and guy ropes, fishing ropes and cargo 
fall lines, mast arm ropes, steering ropes, 
mooring lines and towing hawsers. (A 
tow rope only 23% inches in diameter, 
made of the best quality improved plow 
steel, may have a breaking strength of 
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ROPE 


207 tons!) Aircraft cable, iron sash 
cord, can conveyor and traction drive 
ropes for mining, logging, oil rigs and 
construction equipment are made of wire 
rope. The thin, graceful strands of rope 
form part of the vertical supports on 
many bridges. 

Jones & Laughlin, a steel company 
that is also a leading producer of wire 
rope even employs men as “‘Rope Engi- 
neers.” ‘Chey consider wire rope a ma- 
chine and feel that it must be precision 
engineeed and given as careful main- 
tenance as other special purpose ma- 
chines. 

In the manufacture of these novel 
machines the manner in which wires 
and strands are twisted is a big factor 
in determining the flexibility of the 
rope and its resistance to fatigue and 
abrasion. ‘To insure greater flexibility 
and handling of the rope a process is 
employed called preforming in which 
the wire and the strands of the rope 
are shaped to fit the position they will 


assume in the finished rope. Preformed 
or Permaset rope is more flexible and 
less cranky because the internal stresses 
have been removed so that the rope 
doesn’t work against itself. 

Some of the newest ideas pertain to 
the core of the rope around which the 
wires are laid. Rope centers have al- 
ways been made of vegetable fibers, a 
single wire strand, or a separate wire 
rope. Recently, Jones & Laughlin added 
two new types. Plastikore rope has a 
tough polyvinyl plastic center which 
avoids the weaknesses of the fiber cen- 
ter: resistant to water, acids, caustics 
and other substances, it won’t rot, rust, 
or develop fungus growths. Springkore, 
the rope with a steel spring center, Is 
highly flexible for very long periods of 
time, resists crushing action better than 
any other wire rope, and has less in- 
ternal friction than other types. 

The hollow inside of the spring can 
be packed with rope lubricant so that 
the rope gets oiled as it does its daily 
work. Lubricating a wire rope is 4s 
necessary as putting motor oil in a car, 
engineers say—and they've developed 
several lubricants intended for the job. 
Carrying the automobile analogy still 
further, Jones and Laughlin rope engi- 
neers advise wire rope operators to move 
ropes at regular intervals in order to 
shift wear—yjust like rotating tires on 
an automobile. 

The wire rope operator has anything 
but an easy job. He must know just how 
to “spool” a line (roll it on a drum) 
and run it without crushing, distorting 
or kinking (looping) it; he must be 
able to cut and splice ropes accurately, 
know just how much of a load will tax 
a rope to its breaking strength. A new 
rope can easily be damaged by operating 
error—and so it has to be broken in. 
Putting a new rope through a working 
cycle at slow speeds and light loads 
actually strengthens it by setting the 
strands more firmly in place. 

A wire rope should be at least five 
times as strong as the rope strength 
needed to take care of a working load. 
That’s the rule of thumb for general 
cases, but often stronger ropes are de- 
sirable for greater safety and economy. 
‘That’s where the grade of steel comes in. 
An average size of extra improved plow 
steel wire can hold as much as 330,000 
pounds per square inch. The same size 
wire in other grades would exhibit 
strengths as follows: Improved plow 
steel—248-286,000 pounds per square 
inch; Plow steel—216-248,000 pounds 
per square inch; Mild Plow Steel— 
188-216,000 pounds per square inch; 
and Iron about 100,000 pounds per 
square inch. 

Indeed, the legendary Hindu rope 
trick seems a little less awing when we 
consider that the industrial needs of a 
complex civilization are supported by a 
slender twist of steel. 
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Our Technocutie for the month is 18 year old 
Barbara Simon, nicknamed “Bobbi.” Her Zeta 
Tau Alpha sorority sisters have a pledge of 
whom to be especially proud. Although Bobbi 
is just a freshman on the IIkinois campus, she 
has already gained recognition (not to mention 
a few wolf whistles) by being selected the 1960 
Dolphin Queen. Her long blonde hair, dimples, 
and cute figure make it easy to see how Bobbi 
won this popular queen contest. Miss Simon 
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stands 165 centimeters high and measures 91.5- 
61-90 (that’s in centimeters) in the right places. 

Bobbi’s main interests lie in the field of 
music. She is enrolled in music school with a 
voice major, and she hopes someday to enter 
show business and sing in musicals. (Talent 
Scouts take note.) She may also like swimmers 
for it is rumored that she presented the trophies 
at the Intra-Mural Swim Meet. We forgot her 
phone number, but it’s in the book, 
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What would Al U do 
san engineer | 


Development testing of liquid hydrogen-fueled rockets is cal 
ried out in specially built test stands like this at Pratt é 
Whitney Aircraft’s Florida Research and Development Cente: 
Every phase of an experimental engine test may be controlle 
by engineers from a remote blockhouse (inset), with closec 
circuit television providing a means for visual observatior 


gardless of your specialty, you would work in a 
ivorable engineering atmosphere. 


flack in 1925, when Pratt & Whitney Aircraft was 
yesigning and developing the first of its family of 
aistory-making powerplants, an attitude was born—a 
€cognition that engineering excellence was the key 
D success. 


at attitude, that recognition of the prime impor- 
fance of technical superiority is still predominant at 
&WA today. 


e field, of course, is broader now, the challenge 
freater. No longer are the company’s requirements 
lonfined to graduates with degrees in mechanical 
d aeronautical engineering. Pratt & Whitney Air- 
aft today is concerned with the development of 
ll forms of flight propulsion systems for the aero- 
pace medium—air breathing, rocket, nuclear and 
ther advanced types. Some are entirely new in 
oncept. To carry out analytical, design, experimental 
materials engineering assignments, men with 
jegrees in mechanical, aeronautical, electrical, chem- 
al and nuclear engineering are needed, along 
vith those holding degrees in physics, chemistry 
d metallurgy. 


pecifically, what would you do?—your own engi- 
leering talent provides the best answer. And Pratt 
z Whitney Aircraft provides the atmosphere in which 
hat talent can flourish, 


p further information regarding an engineering 
areer at Pratt & Whitney Aircraft, consult your col- 
2ge placement officer or write to Mr. R. P. Azinger, 
ingineering Department, Pratt & Whitney Aircraft, 
fast Hartford 8, Connecticut. 


ratt & Whitney Aircraft? 


At P&WA’s Connecticut Aircraft Nuclear Engine Lab- 
oratory (CANEL) many technical talents are focused 
on the development of nuclear propulsion systems for 
future air and space vehicles. With this live mock-up 
of a reactor, nuclear scientists and engineers can 
determine critical mass, material reactivity coefficients, 
control effectiveness and other reactor parameters. 


Representative of electronic aids functioning for PRWA 
engineers is this on-site data recording center which 
can provide automatically recorded and computed 
data simultaneously with the testing of an engine, This 
equipment is capable of recording 1,200 different 
values per second. 


Studies of solar energy collection and liquid and vapor 
power cycles typify P&WA’s research in advanced 
space auxiliary power systems. Analytical and Experi- 
mental Engineers work together in such programs to 
establish and test basic concepts. 


YW PRATT & WHITNEY AIRCRAFT 


Division of United Aircraft Corporation 
CONNECTICUT OPERATIONS — East Hartford 
FLORIDA RESEARCH AND DEVELOPMENT CENTER — Palm Beach County, Florida 


A Word About... 


THE T.A.M. 
DEPARTMENT 


, 


The Department of Theoretical and 
Applied Mechanics at the University of 
Illinois offers a four-year undergradu- 
ate course leading to the degree of 
Bachelor of Science in Engineering Me- 
chanics. It also offers excellent gradu- 
ate work and a chance to do research in 
many varied and interesting fields. The 
undergraduate courses are designed to 
give the student the best possible un- 
derstanding of both the basic sciences, 
and to give him skill in applying these 
sciences to engineering problems. 

From a humble beginning, the TAM 
department has grown into one of the 
finest in the country. It was first in- 
itiated on the undergraduate level in 
1890 and on the graduate level in 1908. 
In September of 1958, the University 
added a new undergraduate curriculum 
in engineering mechanics. 

Today, most of the department’s 
well-equipped laboratories are housed in 
Arthur Newell Talbot Laboratory. 
One of them, the concrete research lab- 
oratory has the world’s most modern 
equipment for making, curing, and test- 
ing concrete for use on _ highways, 
bridges, buildings, etc. 

The materials laboratory has various 
types of testing machines for determin- 
ing the load-resisting properties of many 
different types of materials. The equip- 
ment ranges in size from small, deli- 
cate, and extremely accurate mechanical 
and electrical machines to huge mon- 
sters capable of exerting up to three- 
million pounds of force. 

In the plastics laboratory, the stu- 
dent has a chance to use a wide range 
of modern equipment to study the load- 
resisting properties of plastics under con- 
trolled temperature and humidity. 

The photoelasticity laboratory has 
mechanical, electrical and optical equip- 
ment by means of which the student 
may analyze stresses in objects of such 
an irregular shape that purely mathe- 
matical methods are inadequate. 

In the fatigue-of-metals laboratory, 
the student gets a chance to use ma- 


LD) 


6 


chines which may be found nowhere 
else in the world. With these machines 
he may study the effect of repeated 
loading under various simulated en- 
vironmental conditions. He may also 
study the internal crystalline structure 
of metals on a microscopic level. 

The equipment in the hydraulics and 
fluid mechanics laboratory enables the 
student to study the flow of air, water, 
and other liquids in open channels, in 
pumps and turbines, and in various pipe 
systems. The lab is equipped with many 
types of viscometers, tilting flumes, an 
air tunnel, and a two-dimensional water 
tunnel. 

There are a number of new research 
projects currently being conducted by 
the Theoretical and Applied Mechanics 
department. One of these projects is 
being sponsored by the United States 
Army. It involves work on_ rocket 
launchers for small ground-to-ground 
guided missiles such as the Honest John. 

There is a new type of machine here 
at the University which will allow en- 
gineers to attack a problem which has 
bothered them for years. This is one 
of fatigue of materials under repeated 
loads considerably less than that which 
can be supported by the material at a 
single load. 

There have been many machines built 
in the past which would apply a load, 
but they all applied an unchanging load 
at regular intervals. This is far from 
the greatly varying loads which come 
at irregular intervals on highways and 
bridges. It used to be necessary to de- 
sign structures on the conservative side 
because the tests made were known to 
be inaccurate. This practice, although it 
made strong structures, caused more 
money than necessary to be spent. 

The new machine actually simulates 
wear on materials by applying a varying 
load at irregular intervals. This will 
enable engineers to determine precisely 
how strong their structures must be 
made, resulting in considerable savings 
of material. 
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Magnetic Sparrow 


A tiny permanent magnet, no bigger — 
than a half dollar, is helping to guide — 
the Sparrow III missile to its target by 
supplying the power output used in the 
guidance system of the missile. 

The Sparrow III is the Navy’s air- 
to-air missile that can seek out an enemy 
aircraft and down it, adjusting its aim 
as it seeks out its prey. 

The small permanent magnet is made 
of Alnico V material, and is made by — 
The Arnold Engineering Company of — 
Marengo, Ill., a subsidiary of Alle- 
gheny Ludlum Steel Corporation. | 

Sparrow III, currently in production 
by Ratheon plants in Bristol, Tenn., 
and Lowell, Mass., was developed by 
the Raytheon Company’s Missile Sys- 
tems Division for the Navy’s Bureau of 
Aernoautics. It uses a unique radar 
technique which has been in continuous 
development at Raytheon for more than 


14 years. 
Attached to the rotor of the turbine- 
powered synchronous generator, the 


small magnet can generate up to 35 
watts of power for the missile’s guid- 
ance system. In spite of the high degree 
of sophistication, the reliability of the 
missile has been excellent. The missile 
has been tested more than 200 times 
with a high degree of hits on aircraft 
drones. 

All magnets are tested prior to their 
being used in the Sparrow III, and are 
again tested when in place on the guid- 
ance system. “These tests consist of 
proper wattage output, proper balance 
while under load, a rugged vibration 
test, and a temperature test—from 4 
—30 degrees F to a +200 degrees F. 

The Sparrow III is a solid-fuel mis- 
sile about 12-feet long, with a body 
8-inches in diameter and weighing about 
350 pounds. 

Once the missile is released from the 
“mother” aircraft, it pursues the target, 
computing its course during flight and 
actually improves its aim and accuracy 
as it nears the enemy. Much of this 
accuracy depends on a tiny permanent 
magnet powering its guidance system 


made of Alnico V. 


Leash for Railroad Cars 

One man now can move railroad cars 
weighing up to 100 tons, at normal 
walking speed, using a small switch-en- 
gine unit. The unit has a one-cylinder, 
two-cycle, six horsepower gasoline en- 
gine. A flanged rubber drive wheel with 
gripper teeth holds to one rail without 
steering or pulls the shunter over rails, 
ties or rough terrain to its place of use. 


Patient: “Doc, my memory is going 
bad: 

Doctor: “How do you know?” 

Patient: ““How do I know what?” 
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Bringing space down to earth... this 
laboratory space capsule is designed to measure 
man’s physiological and psychological limits and 
test life support systems under simulated space 
flight conditions. Now scientists will be able to 
study, simultaneously, the space flight stresses of 
high altitude, acceleration, heat and isolation. 
Developed and being built by Garrett’s AiRe- 
search divisions for the U.S. Air Force’s Wright 
Air Development Division, this ground test space 
capsule is an example of Garrett’s research leader- 
ship in life support and secondary power systems 
for space vehicles for long duration flight at zero 
gravity. Development of these life support systems 
utilizing cryogenic gases and efficient turbine 
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drive secondary power systems using solar or 
nuclear energy are opening up vast new worlds 
of exploration and career achievement for engi- 
neers in the space age. 

A world leader in the development and manu- 
facture of major systems and components for 
aircraft and missiles as well as advanced flight 
vehicles, The Garrett Corporation provides an 
orientation program lasting a period of months 
for the newly graduated engineer, working on 
assignments with experienced engineers in labora- 
tory, preliminary design and development projects. 

Should you be interested in a career with The 
Garrett Corporation, write to Mr. G. D. Bradley 
in Los Angeles. 
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Eureka... 


The designer bent across his board, 


Wonderful things in his head were stored, 
And he said as he rubbed his throbbing bean, 


“How can I make this thing tough to machine? 
g 


If this part here were only straight 


I’m sure the thing would work first rate. 


But ’twould be so easy to turn and bore, 
It never would make the machinists sore. 


I better put in a right angle there 
Then watch those babies tear their hair. 
Now I’ll put the holes that hold the cap 


Way down in here where they’re hard to tap. 


Now this piece won’t work, I’ll bet a buck, 
For it can’t be held in a shoe or chuck. 

It can’t be drilled or it can’t be ground. 
In fact, the design is exceedingly sound.” 


He looked again and cried, “At last— 
Success is mine; it can’t even be cast!” 


Generator Inside Nuclear Reactor 


Westinghouse Electric Corporation 
scientists have combined two advanced 
forms of power generation to convert 
the heat of fission inside a nuclear reac- 
tor into electricity. 

For the first time, a thermionic and 
thermoelectric generator was built into 
a nuclear fuel assembly and _ inserted 
into a reactor to produce electricity. 

This experiment produced about one 
watt of power. It was designed to de- 
termine the feasibility of such a “dual” 
generator without consideration of op- 
timum efficiency or hish power output. 

There are significant inherent power 
losses in today’s nuclear powered gen- 
erating stations, caused by the large 
temperature drop from the center of the 
fuel elements to the outside surfaces in 
contact with the cooling water. While 
some fuel elements themselves reach 
temperatures above 4000 degree F 
the fission process, nuclear scientists can 
get only about 600-degree temperatures 
out of the fuel elements and into the 
surrounding water. This limits the 
amount of heat which can be taken from 
the fuel. 

To use the heat energy at the higher 
temperatures, a fuel element was built 
with the thermionic generator in its 
center and a thermoelectric generator 
surrounding it. Both methods of con- 
verting heat directly to electricity op- 
erate on similar principles, but operate 
most efficiently at widely divergent tem- 
peratures. A thermionic generator op- 
erates at about 3500 degrees F — but 
will not function efficiently at tempera- 
tures below 2700 degrees F. A thermo- 
electric unit, on the other hand, does 
not operate at such elevated tempera- 
tures, but works well in the temperature 


range of 600 to 1800 degrees F. 
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By putting the two types of gener- 
ators in tandem, the heat passing 
through the fermion generator flows 
through the thermoelectric unit. The 
elements are wired in series to give a 
combined electrical output over a very 
wide temperature range. 


NEWS 
FLASH 


February will be our 


annual 


OPEN HOUSE 
ISSUE 


Pictures and stories about 
the various departments, a 
preview of what you'll be 
able to see at 


1961 
ENGINEERING 
OPEN HOUSE 


BRAINTEASERS 
Edited by 


Ernie Frankovich 


Nine Men On a Ledge 


1. There are nine men on a ledge 


overlooking a catarack in a river which > 
is a thousand feet straight down. Num-— 


ber 1 is a corporal who desires to re- 


gain the head of the column. He can-_ 
not walk on the outside because the > 


ledge is wide enough for one person 
only. The only place where two men | 
can stand is where there are the out- | 


cropings of the ledge represented by 
the numbers 11, 12, and 13. How is it 
to be done in the least possible moves 
if each outcroping holds only one man 
other than the one standing on the 
ledge itself. (See bottom of page 38.) 


2. Imagine that you are going to the 


South Pole. The points of the compass 
are: 
S 
E W 
N 


After reaching the Pole, you pass over 
it, and turn around. The East is now 
to your right-hand side, and West is 
on your left hand side. Therefore the 
points of the compass are: 


S 
WwW E 
N 


which is absurd. What is the explana- 
tion? 

3. Once upon a time, there was a 
king of Siam who collected a tax from 
each of his twenty-five provinces. This 
tax was sent to the king in bags of gold 
coins all of which weighed the same 
and contained an equal number of coins. 
But the king had a dishonest tax col- 
lector in one of the provinces. This per- 
son had filed part of the gold off of the 
coins, but he left the coins on top un- 
touched. Because of this, one bag of 
gold coins weighed less than the other 
twenty-four bags. Can you tell the king 
the easiest way of finding the bag which 
is lighter. One restriction is that there 
is no machine for weighing the bags in- 
dividually. 


4. Here is another problem about 
match stick geometry. A regular hexa- 
gon can easily be formed by six matches. 
But can you take three more matches 
and arrange the nine in the form of an- 
other six sided figure. 

5. It takes a bell at the top of the 
tower five seconds to ring six times. 
How many seconds would it take to 
have the bell ring twelve times. 


(Answers on Page 40) 
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WHAT HO, WRATISLAW! 
| UNDERSTAND THAT YOU 
HAVE ACCEPTED AN ENG- 
INEERING POSITION. 


THEY ARE ALSO VERY BIG IN 
THE GROUND COMMUNICATIONS 
DEPARTMENT, . .PIONEERING 
AND PRODUCING SINGLE SIDE- 
BAND, TRANSHORIZON AND 
MICROWAVE SYSTEMS. 


SO THESE ARE THE REASONS, 
WRATISLAW, THAT YOU ARE 
JOINING COLLINS ? 


Ww Ss yy wh 
— aes 
\ Agi n 

AN 


YES, ROGER, THESE AND THE 
FACT THAT MY GREAT-AUNT 
LEFT ME A |O-ROOM RANCH 
HOUSE NEAR ONE OF THE 
COLLINS RED LABS. 
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YES, ROGER, THE COMPANY 
I'M JOINING IS ALEADER 
IN MANY DIVERSIFIED 

BLEED sO PSEC EGTRONIGS: 


THE MOST,TO SAY THE LEAST, 


HUH, BUDDY ? 
_ 7 atl fo 
3 SS 


\ 

7 ow 

SS WE eon 
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SR ps 
2” Ray? 


FOR EXAMPLE, THEY ARE 
THE LEADERS IN CREATING 
AND PRODUCING AIRBORNE 
NAVIGATION, COMMUNICATION, 
INSTRUMENTATION, AND CON- 
TROL SYSTEMS. 


LIKE, ON THE BALL, IF YOU'LL 
PARDON THE PUN. 


NS 
f ISSA Ao, 4 
( 5 Vie \ ) 


days: 
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PEOPLE INVOLVED IN BROAD- 
CAST AND AMATEUR RADIO 
TELL ME THAT THIS COMPANY 
MAKES EQUIPMENT THATS... 
UH ee 


THEY ARE ALSO LEADERS IN 

MISSILE ELECTRONICS AND 

SPACE EXPLORATION. THEY 
WERE FIRST TO BOUNCE VOICES, 
TELETYPE, WIREPHOTOS, AND | 
DON'T KNOW WHAT ALL, OFF THE 

ECHO SATELLITE. 


There are many sound reasons why engineers go to work for Collins. One of the nation’s 
leading growth companies, Collins offers the young engineer an exceptional opportunity 
to advance within the company. Salaries and benefits are tops in the industry. What's 
more, you choose the area of the country in which you would like to work. Research, 
development and manufacturing facilities are located in Cedar Rapids, Dallas and Burbank. 


Collins likes engineers . . . 20% of its 15,000 employees are engineers. Collins is in the 
business, basically, of selling the products of their imaginative thinking. 


Collins would like to discuss your future with you. Write for the free 
booklet “A Career with Collins” and ask your placement Counselor 
when the Collins representative will be on campus. 


7_N 
aCOLLINS 
\_ 4, 


COLLINS RADIO COMPANY 


CEDAR RAPIDS, |OWA ® DALLAS, TEXAS ® BURBANK, CALIFORNIA 
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Paul Farbanish (B.S.E.E., Lehigh '58) is a development en- 


gineer with design responsibilities for IBM's new solid state 
1401 computer system. 


HE’S MAPPING NEW WAYS TO BEAT 
TRAFFIC JAMS IN LOGICAL SYSTEMS 


A computer system must be versatile. The IBM 1401 sys- 
tem, for instance, might go to work in a radiation lab, a 
stockbrokerage office, an air operations center, a refinery, 
or any one of a hundred other places. Demands upon the 
individual units of the system will vary widely. 


Paul Farbanish analyzes the loads placed on the system by 
different applications. One of his assignments is to design 
new and alternate ways for data to move from unit to unit 
with the greatest speed and reliability. 


Like many an engineer at IBM, his responsibility ranges 
over a wide technical field. To do his job he has become 
familiar with many challenging areas of electronics. Within 
the 1401 system alone he dealt with circuits, data flow 
control, input-output, storage, etc. 


If a young engineer wants to move rapidly into the most 
advanced areas of electronics, he would do well to consider 
IBM. In the fast-expanding world of data systems and its 
many peripheral fields, a man is given all the responsibility 
he is able to handle. New ideas and new ways of doing 
things are not only welcome but actively encouraged. 


The IBM representative will be interviewing on your campus 
this year. He will be glad to discuss with you the many chal- 
lenging jobs that are open at |BM—whether in development, 
research, manufacturing, or programming. Your placement 
office will make an appointment for you. Or you may write, 
outlining your background and interests, to: 


Manager of Technical Employment 
IBM Corporation, Dept. 891 

590 Madison Avenue 

New York 22, New York 
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Fig. 8. Schematic chain reaction, neutron multiplication factor. K is exactly 


equal to one as in nuclear reactor. 
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Fig. 9. The principle parts of an atomic reactor. 


NUCLEAR POWER... 
(Continued from Page 11) 


lation and the number of fissions per 
unit time increase exponentially. (See 
Fig. 5). Therefore, if we have a large 
enough block of pure U?**, it is easily 
seen that the chain reaction will soon 
reach enormous proportions, which final- 
ly results in the fission of the entire 
block. This is the basis of the atomic 


bomb. (See Fig. 6). The size of the 
uranium block which is just large 
enough that the number of neutrons 


leaking out of the surface is less than 
the total produced is called the critical 
mass. It is also useful to define the multi- 
plication factor, k, of a nuclear reac- 
tion. K is the number of neutrons avail- 
able for fission over the number of neu- 
trons required to sustain the chain re- 
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action at a constant level. In a subcriti- 
cal mass, k is less than 1; for a self 
sustaining chain reaction, k—1, and for 
a nuclear explosion, k is bigger than one. 

If we consider a block of natural 
uranium, we must have a much larger 
block to create a sulf-sustaining reaction 
because of the dilution by U248. Because 
the neutrons are very fast when re- 
leased by fission, the probability of a 
neutron causing fission when it does get 
to a U** atom is small since it is likely 
to bounce off it. Therefore, the only way 
that a sustained chain reaction can be 
obtained in natural uranium is to mix 
the uranium with a light element such 
as carbon or hydrogen which acts to 
slow down the neutrons and make cer- 
tain that when it does get to a U2% 
nucleus, a neutron will cause fission in- 
stead of bouncing off. Such a neutron- 


slowing material is known as a modera- 
tor. A moderator must be made from a 
light element, because a heavy nucleus 
such as U?88 is not budged by a collid- 
ing neutron and so does not take away) 
any kinetic energy from the neutron, 
which bounces off just as fast as it hits. : 
A light element nucleus, on the other» 
hand, is knocked aside by the neutron,) 
which in turn has its velocity reduced 
due to transfer of kinetic energy to the: 
recoiling nucleus. 


It is useful here to introduce the con-) 
cept of nuclear cross-section, which} 
measures the probability of scattering,» 
absorption, or fission by a neutron pass-5 
ing through a sheet of material. If there} 
are N nuclei per unit area of the sheet} 
material, and I neutrons are entering\ 
this unit area per second, and if A nu-| 
o—A over NI. (See Fig. 7). The unit/ 
of nuclear cross section is the barn, 
where one barn is 1!0-?* cm., the ap-> 
proximate cross-sectional area of a nuc-} 
leus. The nuclear cross-section can be\ 
broken down into scattering, absorption, } 
and fission cross sections. | 


For a material to be useful as a mod-| 
erator, it must have a high scattering; 
but a very low absorption cross section. | 
On the other hand, if we want to con-1 
trol the chain reaction we must insert’ 
bars of material with very high absorp-) 
tion cross section into the region of the 
reaction. Such materials are boron (7501 
barns/atom) and cadmium (3100 
barns/atom). Absorption cross sections | 
are usually smaller for faster neutrons. : 
By the use of such control rods, which! 
vary the k of the chain reaction, we can | 
maintain the power level at any value: 
we want. (See Fig. 8). 


Any device in which the chain reac-: 
tion is controlled as above is known as : 
a nuclear reactor. The essential parts : 
of a nuclear reactor are (a) Fuel, (b)) 
Moderator, (c) Control elements, (d) 
Reflector, (e) Coolant, and (f) Shield- 
ing. The purpose of the reflector, which | 
can be a fairly heavy element, or a mod- 
erating element, depending on the type: 
of reactor, is to bounce escaping neu- 
trons back into the core, thereby lessen- 
ing the amount of uranium necessary to: 
sustain the chain reaction. The purpose: 
of the coolant is to carry away the heat 
produced by the reactions, and_ the: 
purpose of the shielding is to protect the) 
dersonnel in the vicinity from the dead- 
ly gamma and neutron radiation flux: 
produced by the reactor. (See Fig. 9). 

Any reactor using natural uranium: 
will be quite large. However, most re- 
actors used for power-production pur- 
poses are “enriched ;” that is, additional 
U**> is added to the uranium used in the 
reactor. The greater the amount of en- 
richment, the smaller the critical size of 
the reactor. 

If we subject U?** to neutron bom- 
bardment, no fission occurs unless ex- 
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tremely high-energy neutrons are used. 


This is because U2*8 is an even-even nu- 
clide, whereas U2*° is even-odd. There- 
fore U2 requires a much higher energy 


_to make it fission than does U2*°, How- 


——— 


flight on the U. 


| sion of a gamma ray. 


ever, U**S will capture a slow neutron, 
and be converted into U?*® with emis- 
But the U2® is 
unstable and converts to a new element, 
neptunium, with emission of an electron, 


Meee beta particle. ,,229(28-5am)__ 


=1e°-,,Pu?**, Plutonium, like U2*, 

fissionable. Therefore, it is pocnle, to 
actually increase the amount of fission- 
able material in a sample of natural 
uranium by using it as a fuel in a nu- 
clear reactor. A reactor specifically de- 
signed for production of plutonium 
form U?%* (or fissionable U?*? from 
thorium —232 by the same type of re- 
action) is known as a breeder reactor. 
The fissionable materials can be sep- 
arated from the used fuel elements by 
chemical processes for use elsewhere. 
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Beats Walking 


A new word has been brought to 
of I. campus— IIli- 
bus.” 

“T]li-bus,” the beginning of a trans- 
portation system at the University, cr- 
cles the campus from 7:15 a.m. to 5:20 
p.m. daily with a five-cent a ride shut- 
tle service stopping at major buildings 
and residence halls. The bus sevice 


. began its trial period on Monday, No- 


vember 14. 
According to H.~O. Farber, 


vice 


president and comptroller of the Uni- 


versity, this sort of transportation sys- 
tem fulfills a need at the University 
which has been growing for several 
years and which in the future would 
have been much more severe. 


Gas Turbine Engine X-Rayed 


A Kodak exhibit, at the 42nd Na- 
tional Metals in Philadelphia, Pa., fea- 
tured a 4x8 foot radiograph of a com- 
plete gas turbine engine to illustrate 
photography’s usefulness to industry. 

The radiograph was made on Kodak 
industrial x-ray film with a million volt 
x-ray machine at Strong Memorial Hos- 
pital in Rochester, N. Y. It is the 
largest radiograph ever processed in this 
way, Kodak engineers said. 
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Right Down The Middle 


Electro Lane, an experimental device 
that visibly or audibly warns a motorist 
when he’s too close to the pavement 
edge or centerline, will be put to prac- 
tical use at General Motors Proving 
Grounds. 

This will be its first realistic test on 
vehicles using GM _ Proving Grounds’ 
four mile Ride and Handling Loop 
which resembles a conventional two- 
line highway. 


How Much? 


A million feet of high quality stain- 
less steel tubing will aid in trapping en- 
ergy-generating heat otherwise destined 
to be wasted in the Columbia River as 
cooling water from a Richland, Wash., 
plutonium-making plant. 

About 200 miles of stainless steel tub- 
ing will go into the 10 steam generating 
units now being made by Combustion 
Engineering, Inc., at its Chattanooga, 
Tenn. Division. The 10 units will trans- 
fer waste water heat to steam. 


Capistrano for the Birds 

Engineers installing gate guides and 
sealers in the high spillway bays of Ice 
Harbor Dam, are looking for a way to 
send the swallows back to Capistrano. 
Thousands of birds find the concrete 
for the gate mechanisms ideal for their 
mud huts. 


It’s a tact: If you drink a gallon of 
milk a month for 1200 months, you'll 
live to a hundred years old. 


New Reactor 

The University of Illinois has recent- 
ly dedicated a nuclear reactor unique in 
combination of safety and capability for 


“pulsed” operation to one billion watts 
power. 
The reactor is planned strictly for 


teaching and research in nuclear engi- 
neering and physics and to provide ir- 
radiation facilities usable by many fields. 

Fuel elements are of self-limiting de- 
sign so that whenever output rises above 
normal it is automatically cut back. 

Normal output is 100,000 watts. 
Through “pulsing” this may jump to 
1,000,000,000 watts for fraction of a 
second “bursts.” 

This will give the university avail- 
ability effect for many purposes of a far 
bigger and tremendously more expensive 
machine. 

Building and reactor represent a 
$400,000 investment by Atomic Energy 
Commission and University of Illinois. 
The reactor is known as the “TRIGA” 
type and was built by General Atomic 
Division of General Dynamics Corp. 

New instrumentation and special fuel 
elements will be installed for pulsing. 
AEC approval will be requested after 
the machine is thoroughly tested in con- 
ventional operation. It has been func- 
tioning since midsummer. 

Nuclear fission takes place under 16 
feet of demineralized water in an alum- 
inum-lined concrete tank 22 feet tall 
and 61% feet in inside diameter. Con- 
crete walls are 714 feet thick for bot- 

(Continued on Page 38) 
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EXECUTIVE OPENINGS FOR YOU 


From Pole by Executive Manpower Corporation 


The demand for executives to fill 
jobs paying $10,000 or more yearly with 
medium-sized companies will continue 
to hold up during the second half of 
1960, according to a nation-wide survey 
of 191 firms averaging annual sales of 
$12.3 million. 

The poll shows a need for slightly 
over one executive per firm, just about 
the same ratio as was determined in an 
earlier (January, 1960) survey of medi- 
um-sized companies. Both were conduct- 
ed by Executive Manpower Corpora- 
tion, New York management recruit- 
ment firm. 

The need for sales chiefs is leveling 
off slightly, although they are still most 
wanted (30.3% of top jobs vs. 37.1% 
last time). The most impressive climb, 
however, was in the category of manu- 
facturing production executives, who 
rose to second place with a 22.9% de- 
mand, up from a 15.6% tally registered 
in the previous count. Engineering exec- 
utives although now in third position, 
still reflected about the same strength 
as six months previously (22.4% vs. 
9 OG). 

It appears that moderate size firms 
are now quite optimistic and expect to 
place more emphasis on production for 
the next six months. This confidence 
could mean a definite upturn in the 
overall business picture. 

Two other categories, fixancial man- 
agement (10.3% vs. 9.4%) and mar- 
keting/advertising management (7.9% 
vs. 8.4%) maintained the same relative 
positions as before. 

How well will these positions pay? 
The overwhelming majority (86.4%) 
will offer between $10,000 and $20,000 
a year, about the same as shown in the 
first survey. A solid 13.1% of the open- 
ings will pay from $20,000 to $40,000. 

Most of these upper-echelon jobs 
(56.25%) will be newly created, re- 
flecting the nation’s continued business 
expansion. In the last poll, however, a 
greater percentage, 69%, of the jobs 
were new openings rather than replace- 
ments. 

When asked how many $10,000-and- 
up executives during the past year were 
hired from outside the company, re- 
spondents estimated 42.3% fell into this 
category, down slightly from a total of 
50.5% registered in the January survey. 

The most favored method of finding 
executives was Within company 
(32.2%), followed by Personal recom- 
mendation (22.5%), and Advertise 
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(15.9%). Next in line were Enrploy- 
ment agency (13.7%) and Management 
recruiter (8%) categories, with some 
6.1% admitting they Hire from com- 
petitor. This order of preference was 
the same as that in the last poll, but 
that the first two categories were up 
slightly, possibly reflecting the effect of, 
more companies operating management 
development programs as opposed to six 
months ago. This time 36% of the 
firms listed such programs, against a 
total of 30.8% in January. 

Companies themselves felt that execu- 
tive engineers (39.5%) would be hard- 
est to find, with sales (31.2%) and 
nianufacturing / production specialists 
(17.2%) next toughest. Six months ago, 
sales (34%) placements presented the 
greatest problem, they believed, with 
engineers (28%) and manufacturing 
people (19.8%) next in line. 

What’s the favorite method of execu- 
tive compensation? Salary plus bonus 
was first with 99 mentions, followed by 
Straight salary (74 mentions), and Sal- 
ary plus merit raise (37 mentions), all 
holding the same position as before. 

Fourth place in this category was 
taken over by Salary plus stock option 
(28 mentions), displacing Salary plus 
commission or override (19 mentions). 
Trailing was Salary plus deferred pay- 
ment, with 12 mentions. Several firms 
noted they paid executives through com- 
binations of the various methods. 

Estimated average age of company 
top executives showed no _ discernible 
change from before. Ages 45 to 50 ac- 
counted for 61.7% of the total, with 
ages 40 and 55 each tied with 15.3% 
of the accounting. Age 60 showed few 
(4.5%) companies in that category, and 
even fewer now being run by executives 
averaging ages either 35 (1.7%) or 65 
(AE Cen)s 

Slightly over one third (34%) of 
the medium-sized firms have a manda- 
tory retirement age for top men, a mod- 
erate drop from last time, when 38.1% 
fell into this category. Of those that did 
set a retirement age, the most popular 
was age 65, with 75% in this bracket. 

Leading the respondents to the ques- 
tionnaire were companies in Fabricated 
metal products (45), followed by Ma- 
chinery, except electrical (27), Utility 
(10), Stone, clay and glass (9), and 
Electrical machinery and Electronics 
(both 8). Printing and publishing and 
Transportation equipment were tied 
with 7 returns each. 


In answer to the question, “Do you 
have any unusual difficulties in recruit- 
ing executives?”’, sample comments were 
as follows, first comment, then sales 
volume: 

“We make all our own executives.” 
$1,750,000. 

“Few men wish to enter employ of 
“a medium size company.” $2,500,000. 

“Operate in small town. Executives 
wives often object.” $3,000,000. 

“Located in rural area—difficult to 
get top talent to relocate here.” $3,500,- 
000. 

“Find difficulties in hiring executives 
or managers to work in southern subsidi- 
ary companies.” $3,500,000. 

“You are assuming that no executive 
earns less than $10,000 per year—'Uto- 
pian company,’ I would say.” $4,500,- 
000. 

“Engineering executives with creative 
ability plus experience in our field.” $5,- 
000.000. 

“We promote from within always 
and since family owned have some trou- 
ble with nepotism.” $5,500,000. 

“Our standards are so high, it’s dif- 
ficult to find men of calibre wanted.” 
$6,500,000. 

“Difficulty ... getting right man in- 
terested in living in town of 1300.” 
$7,000,000. 

“Tt is done by a board of directors 
comprised of workers from the plant. 
We are a so-called worker owned co- 
op.” $7,000,000. 

“No—we began training successful 
salesmen for executive positions five 
years ago.” $8,000,000. 

“Yes—for top notch jobs—must use 
recruiter.” $12,000,000. 

“Severe shortage of technical help. 
Combination of technical-executive cap- 
abilities are practically non-existent.” 
$12,000,000. 

“Always difficult to find able execu- 
tives who will fit into our organization.” 
$16,000,000. 

The survey was mailed to 1,986 com- 
panies, and the response of 9.6% was 
the highest yet among the four such sur- 
veys conducted by EMC, which now 
polls both large and smaller companies 
twice yearly. 

Replies to the survey came from 35 
states. Most responsive states were Ohio, 
with 23 returns, Illinois with 22, New 
York, 18, and Michigan, 16. Next were 
Pennsylvania (14), California (13), 
Indiana and Massachusetts (each with 
8 returns), and Texas (7). 
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The TOP name in missile 
inertial guidance—AC 

THE ELECTRONICS DIVISION 
OF GENERAL MOTORS, 

is seeking top talent 


AC has immediate, permanent positions in Milwaukee, Los Angeles, Boston 
and Flint. If you have a BS, MS or PhD degree in EE, Physics, Math or ME, 
you may qualify for one of the positions. 


You can find challenge and opportunity for advancement at AC where 
you will work on such inertial guidance projects as MACE, THOR, 
POLARIS, the ultra-sophisticated TITAN system and complex Bombing 
Navigation Systems, and even manned space vehicle guidance. 


AC and GM will assist your career progress through graduate study at 
universities in nearby locations. In addition, you will have the opportunity 
to take exclusive on-the-job course work on the advanced state of the art. 


These training programs are now available in Milwaukee: 


ENGINEERING PROGRAM-—For engineers whose career aim is 
design and development of inertial guidance equipment. All Junior 
Engineers will enter this six-month training program with formalized, half- 
day classroom instruction. This instruction will be in conjunction with 
rotating job assignments of two-month duration. These assignments, in 
Manufacturing, Reliability and Engineering areas, will provide a smooth 
transition from academic learning to career development. 


FIELD SERVICE PROGRAM — formalized two to four month class- 
room training on missile inertial systems and bombing navigation systems. 
After completion of training program, assignments will be made to domestic 
and foreign sites. 


Contact your placement officer regarding GM interviews. 


* * * * * 


Technical Honorary Society Program Chairman: If your society 
would be interested in a technical presentation on inertial guidance, we 
would like to work with you to plan such a presentation. Contact Mr. R. E. 
Allen, AC Spark Plug, Milwaukee 1, Wisconsin. 


AC SPARK PLUG 
THE ELECTRONICS DIVISION 
OF GENERAL MOTORS 


MILWAUKEE 1, WISCONSIN « LOS ANGELES, CALIFORNIA e FLINT, MICHIGAN e BOSTON, MASS. 
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DRESDEN NUCLEAR 


STATION 


is produced at Dresden Nuclear Power Station by this 


POWER 


ty 


111-foot-long turb 


Electric 


ic unit has a net 


The General Electr 


tor. 


Ine genera 


000 kilowatts—enough electricity to supply the 


ity of 180, 


capab 
needs of ac 


ity of more than 200,000 population. The turbine-generator 


is driven by steam from Dresden’s dual-cycle boiling water reactor. 


More on Page 40... 
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A 
FUTURE 
FOR 


a you are graduating with outstanding ie / 
lastic achievement in engineering or the 
physical sciences, Sandia Corporation has < an 
interest in your future. 


_ At Sandia, you would work in ea 
design and development, or engineering. Our _ 
research engineers and scientists are cur- — 

rently engaged in projects in the fields of 
solid state physics, magnetohydrodynamics, 
materials research, explosives technology, 
__ pulse phenomena and radiation damage. 


You would work in a modern well-equipped 


_ $60 million laboratory and be associated 
_ with some of this nation’s outstanding tech- 


nical personnel. You would receive liberal 
benefits whch, in addition to insurance, re- 
tirement and vacation, include an oppor- 
tunity for graduate study. _ 


You would be employed in sunny, dry Albu- 
querque, a Southwestern cultural center of 


_ over 200,000, or in our laboratory at Liver- 


more, California, with all the advantages of 
the San Francisco Bay area. 


AT SANDIA 


At All Degree Levels 
ELECTRICAL AND 
MECHANICAL ENGINEERS 


At MS and PhD Levels 
CHEMICAL ENGINEERS 
CERAMICISTS 
CERAMIC ENGINEERS 
PHYSICISTS 
METALLURGISTS 
METALLURGICAL ENGINEERS 
INDUSTRIAL ENGINEERS 
MATHEMATICIANS 
STATISTICIANS 
PHYSICAL CHEMISTS 
ENGINEERING PHYSICISTS 
AERONAUTICAL ENGINEERS 
TECHNICAL WRITERS 


Sandia Corporation is a member of the Bell 
System whose team of recruiters will be on 
your campus soon. For dates and appoint- 
ment for interview, see your College Place- 
ment Officer. now. 


SAN DIA 


CORPORATION 


ALBUQUERQUE, NEW MEXICO 
LIVERMORE, CALIFORNIA 


= 


NEW REACTOR... 
(Continued from Page 33) 


tom 12 feet of the tank and 3 feet thick 
above this. 

Radiation beams can be brought out 
of the machine through several ports 
normally closed by long safety plugs 
and locked doors. 

A 4-foot square opening filled with 
graphite 51% feet thick to produce slow 
neutrons is accessible through a big con- 
crete door which would be a credit to 
any bank vault. 

Specimens to be irradiated can be in- 
serted through these openings, through 
a special device from top of the tank, or 
through a pneumatic tube system similar 
to that used to carry messages or handle 
change in large stores. 

The machine occupies a_ self-con- 
tained new windowless laboratory near 
the university's Physics building and 


other engineering facilities. Control 
panel is in a room at one end of the 
building. 


The laboratory has many safety pre- 
cautions such as special air filtration, 
waste handling, and other features to 
prevent danger of contamination to per- 
sons or surrounding activities. 

The reactor is a major facility to train 
graduate students in nuclear engineer- 
ing and physics and for research in these 
fields. Its radiation facilities will be 
utilized also by chemistry, biological sci- 
ences, agriculture, and industry. 

Among activities being considered are 
short courses for engineers and other 
scientists to acquaint them with nuclear 
work. 

Prof. Ross J. Martin, director, U. of 
I. Engineering Experiment Station, is 
chairman of the interdepartmental nu- 
clear engineering program. Prof. Mar- 
vin Wyman, physicist and nuclear en- 
gineer, is directly responsible for use of 
the reactor. 

The machine is licensed by the AEC 
and operated under supervision of Ger- 
ald Beck, nuclear engineer. Paul R. 
Hesselmann, reactor health physicist, is 
in charge of radiation safety. 


A Word About... 


ELECTRICAL 


ENGINEERING 
at ILLINOIS 


Electrical Engineering is designed to 
prepare men to fill responsible engineer- 
ing positions in research, development, 
operation, sales, and administration in 
the fields- of electronics, communications, 
power, and illumination. 


Fundamental to the curriculum is the 
basic preparation in the fields of mathe- 
matics, physics, and chemistry which is 
acquired during the freshman and sopho- 
more years. Actual work in the Elec- 
trical Engineering Department is initi- 
ated with a basic course in electrical and 
magnetic field theory and simple circuit 
analysis at the beginning of the junior 
year. 


Following completion of this basic 
course comes AC circuit analysis, a 
further study of electrical and magnetic 
fields, and an introduction into the elec- 
tron properties of solids. During the 
second semester of the junior year the 
EE student takes courses in basic elec- 
tronics, magnetic circuits and transform- 
ers, transmission line theory, and fur- 
ther studies of AC circuits. At the be- 
ginning of the senior year the electri- 
cal engineering student completes the 
required courses of the curriculum by 
studying advanced electronics, electrical 
machinery, and engineering economics. 


In the last semester the student is al- 
lowed to specialize in the field of his 


particular interest by selecting courses | 


pertaining to that field. The special — 


fields of interest are electronics, power, 
communications, computers, and nuclear 
engineering. The student may elect to 
take courses preparatory for graduate 
school if he plans to further continue 
his education. 


The Electrical Engineering Building 
has well equipped laboratories for ex- 
perimental solution of the problems aris- 
ing in the various field of specialization. 
Provision is also made for graduate re- 
search in the fields of electronics, an- 
tennas and fields, ultrasonics, power 
and generation, transmission and distri- 
bution. 

The curriculum is rather rigid for 
the average student; however, for stu- 
dents who show exceptional ability and 
interest and who present an integrated 
program of study, opportunities to do 
individual work, particularly of an in- 
vestigational nature, are provided in 
both the third and fourth years. Al- 
though the curriculum specifies the re- 
quirements for a degree, these students 
may pursue a program, if approved, fit- 
ted to their particular needs. 
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NINE MEN ON A LEDGE 


BEGORor 


THIS IS A RIVER AND ITS WAY DOWN Tren: Bre 


THIS PICTURE IS EVEN 
MORE PUZZLING AFTER 
YOU'VE READ p 28. 


—Jonah 
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For the man 
who likes to make 
his own 
career decisions 


The Allis-Chalmers Graduate Training Course 
is based on freedom of opportunity. You will 
have up to two years of practical training to 
find the right spot for yourself. At the same 
time, you enjoy a steady income. You can ac- 
cept a permanent position at any time — when- 
ever you can show you are ready. 

You help plan your own program, working 
with experienced engineers, many of them grad- 
uates of the program. Your choice of fields is 
as broad as industry itself —for Allis-Chalmers 
supplies equipment serving numerous growth 
industries. 

A unique aspect of the course is its flexibility. 
You may start out with a specific field in mind, 
then discover that your interests and talents lie 
in another direction. You have the freedom to 
change your plans at any time while on the 
course. 

Types of jobs: Research * Design * Development * Manufac- 
turing * Application * Sales * Service. 


Industries: Agriculture * Cement * Chemical * Construction * 
Electric Power * Nuclear Power * Paper * Petroleum ° Steel. 


Equipment: Steam Turbines * Hydraulic Turbines * Switchgear 
¢ Transformers * Electronics * Reactors * Kilns * Crushers * 
Tractors * Earth Movers * Motors * Control * Pumps * Engines: 
Diesel, Gas. 


Freedom of Opportunity opens the doors to chal- 
lenging and interesting careers. Among them is 
our Nuclear Power Division, with an engineering 
staff in Washington, D. C., a new research and 
development center in Greendale, Wis., and an 
important research effort at Princeton University 
involving power from the hydrogen atom. For de- 
tails on the opportunities available, write to Allis- 
Chalmers, Graduate Training Section, Milwaukee 
1, Wisconsin, 


A-1192 


ALLIS-CHALMERS <<) 
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“BIGGER THAN THE AVERAGE 
REACTOR VESSEL” 


Technicians at Dresden Nuclear Power Station are shown bolft- 
ing the 50-ton head to the reactor vessel before the initial start-up 
of the reactor. Inside the vessel is a core loading of uranium fuel 
valued at about $15,000,000. Weighing less than 65 tons, the initial 
loading will produce as much electricity as 2,000,000 tons of coal. 
Since Dresden has been in regular operation the reactor has to be 
covered with 25 feet of water to provide shielding for fuel re- 
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GO TO PAGE 28— 
GO DIRECTLY TO 


PAGE 28, DO 
NOT PASS GO, 
DO NOT 


COLLECT $200 


SOLUTIONS: 


1. Let the men move in the follow- 
ing order: 2-10, 3-9, 4-8, 5-13, 6-7, 7-6, 
8-5, 9-4; 1-11, 9-1, 8-2, 1-2, 7-hieem 
5-4, 1-11, 4-12, 3-5, 2-6, 1-10; 2-98 3am 
4-7, 5-6, 6-5, 7-4, 8-3, 9-2 and the cor- 
poral is in his place in 28 moves. The 
first number in a move is that of a man, 
and the second number that of his new 
position, the places being numbered 1 
to 10 in the row, and the outcropings 


11 to 13 below. 


2. If West and East were stationary 
points, and West, as at present, on your 
right when advancing towards the 
South, and after turning around, West 
would be on your left as stated. But 
W. and E. are directions round the 
globe; so wherever you stand facing 
South, you will have the W. direction 
on your right and the E. direction on 
your left. 


3. By taking an analytical balance, 
set nine bags on each platform. If they 
are equal in weight, the lighter bag must 
be in the pile of seven bags which are 
not on the scales. Therefore it is simple 
to find the lighter bag by dividing up 
the seven bags into groups of two, two, 
and three in two more weighings. You 
also get two more weighings if the 
lighter bag is one of the two sets of nine 
bags. This can be done by division of 
the nine bags into three groups of three 
each, and then the group of three which 
contains the lighter bag can be divided 
into three groups of one each. Thus 
there is a total number of three weight- 
ings. 


4. Form a cube with the nine 
matches. 


5. It would take eleven seconds. The 
time factor enters into the problem as 
the time between the rings of the bell. 
This can be solved graphically as: 1-1-1- 
1-1-1-1-1-1-1-1-1 where the 1’s repre- 
sent the ringing of the bell and the -’s 
represent the time interval of a second 
each. 
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Word About... 


| Highly ranked among the various en- 
gineering departments on our campus is 
that of Mechanical Engineering. This 
department deals primarily with power 
Zeneration, machine design, transporta- 
pe some phases of manufacturing and 
even encompasses the application of nu- 
clear energy. In short, is concerned with 
power and the machines that produce 
it. This curriculum lays a great deal of 
emphasis on the engineering and eco- 
nomic principles of machine operation, 
performance and construction. 


| Facilities available to those in this 
curriculum are excellent, and, in some 
respects, virtually unparalleled. They 
include refrigeration units, air com- 
pressors, heating units, pumps, fans and 
other cooling and air conditioning equip- 
ment. One of the more outstanding ma- 
chines being a General Electric educa- 
tional unit; consisting of boilers, tur- 
bines and generators. This entire as- 
sembly can easily simulate the entire 
operation of a central station electric 
ipower plant. 


An ultra-modern metal processing 
laboratory, containing quite a sufficient 
number of basic dynamometer-equipped 
machine tools and other related instru- 
mentation, is also available for the 
study of the physical science of metal 
cutting and formation. Adjacent to this 
are also other related research facilities, 
including strain gauge amplifiers and 
recording apparatus and various types 
of oscilloscopes for the study of transi- 
ent phenomena in metal cutting. 


Through experimentation in the heat 
treatment laboratory, the effects of 
heat treatment upon the internal mo- 
lecular structure and the physical prop- 
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erties of metals may be demonstrated. 
Such facilities as small heating furnaces, 
microscopes, and testing machines, in 
co-ordination with accessory equipment, 
provides the opportunity for the stu- 
dent to gain a solid understanding of 
the theory and proper applications of 
metallic materials in industrial use. 


The machine design laboratory en- 
ables the pupil to learn through demon- 
stration the importance of good ma- 
chine designs and the properties of vari- 
ous materials, types of loading, and ex- 
isting stress on the design of different 
machine types. Some of the equipment 
in this laboratory includes photoelastic 
apparatus, vibration tables, and demon- 
stration equipment to aid in the visual- 
ization of the phenomena encountered 
in machine parts under the conditions 
encountered in actual operation. 


The internal combustion laboratory 
in the Mechanical Engineering Build- 
ing is one of the most modern in the 
world. It contains many types of gaso- 
line and diesel engines for performance 
testing and also an air-cooled aircraft 
engine. This unit permits the changing 
of intake and exhaust pressures to simu- 
late altitude conditions from one thous- 
and feet below to twenty thousand feet 
above sea level and the temperatures 
can be varied from forty degrees below 
zero to one hundred and fifty degrees 
above it. 


Other interesting features of this lab- 
oratory include two test engines, one 
spark ignited and one a diesel, on which 
the compression ratios may be varied 
while they are in operation. These units 
are used primarily to determine octane 
ratings in different fuels and are in- 
corporated in undergraduate work. 


| WORKING TOOLS... 


CASTELL WSA LOCKTITE TeE--a- 


Proud of your School? 


ENCIL 
0., INC. 


OF YOUR 


A.W.FABER 

CASTELL 
helps the hand that 
shapes the future 


#9000 CASTELL Pencil 
with world’s finest 
natural graphite that 
tests out at more than 
99% pure carbon. 
Exclusive microlette 
mills process this 
graphite into a drawing 
lead that lays down 
graphite-saturated, 
non-feathering lines of 
intense opacity. Extra 
strong to take needle- 
point sharpness without 
breaking or feathering. 
Smooth, 100% grit- 
free, consistently 
uniform, 8B to 10H. 


#9800 SG LOCKTITE 
TEL-A-GRADE Holder, 
perfectly balanced, 
lightweight, with new 
no-slip functional grip. 
Relieves finger fatigue. 
Unique degree 
indicating device. 


#9030 imported Refill 
Leads, matching 
exactly #9000 pencil 
in quality and grading, 
7B to 10H, packed in 
reusable plastic tube 
with gold cap. 


33 AW FABER G#=) CASTELL we 


A man advancing in 
his career just 
naturally gravitates to 
CASTELL, world’s finest 
drawing pencil. You'll 
be wise to begin now. 


A.W.FABER - CASTELL 


Pencil Co., Inc., Newark 3, N. J. 


a 
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Daylight Projection 


Military pilots will be able to watch 
radar screens in bright daylight right 
in the cockpit, as a result of a new 
Kodak surfacing material for projection 
screens. In special applications the new 
surface gives a brightness gain of sev- 
eral hundred times over the usual bead- 
ed screens. 

The new material is a film base em- 
bossed with 1,000,000 lenses, mirrors, 
or prisms per square inch, coated with 
a highly reflective alumnized layer. Pos- 
sible applications include projection of 
television images or data displays for 
air weapons systems. 

Pictures with excellent highlight 
brightness have been obtained in_air- 
craft flight simulators on an _ experi- 
mental basis with a small cathode ray 
tube projector. 

In actual flight, cathode ray tube 
displays that now require darkness for 
viewing might be projected on a screen 
in full daylight view of the pilot. Be- 
cause of the selectiveness of the system, 
which depends for brightness on the 
position of the observer, images from 
separate projectors can be shown on the 
same screen. The images are viewed 
individually by the pilot and co-pilot 
from different angles. 

The type of optical element used in 
the surfacing material can be chosen to 
broaden or narrow the audience space. 


The narrower the audience space — 
the space limited by the positions where 
the screen image can be seen — the 
brighter the image. 

Several images may be projected on 
the screen simultaneously and each 
viewer will see from his position only 
those intended for him. 

There will be no conflict or disturb- 
ance of the images. Light from outside 
sources is concentrated by the screen 
in audience spaces away from the ob- 
server's position. 


Trouble At 19th Hole 


Developers of a country club near 
Seneca, Md., planned a three million 
dollar golfers’ paradise, 18 holes in roll- 
ing countryside showers, lockers and an 
amply stocked 19th hole. Then disaster 
struck. The builders discovered their 
site sits 200 feet inside a dry election 


district. 


Photographs Cosmic Ray 


Tracks 

Westinghouse Electric Corporation’s 
new Astracon light amplifier tube has 
been employed by company scientists to 
photograph the faint tracks produced 
when cosmic rays penetrate a solid crys- 
tal. 

The cameras used to photograph these 
high-energy particles are among the 
newest tools of nuclear physics. 


ae SS 7 S. Co 
<ERICK> REFRIGERATING 


ENGINEERS 


Have more than doubled the capacity of 
synthetic rubber reactors with an improved 
and patented cooling system—one of many 
Frick developments of vital interest to de- 
fense, to industry, and to business. 

When you take the Frick Graduate Training 
Course you enter a growth program, with ex- 


cellent pay and 


exceptional 


opportunities. 


Get full details today from your College 
Placement Office or from 


FRICK COMPANY 


ESTABLISHED 


1853 


Waynesboro, Pennsylvania 
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SOLAR ACTIVITY... 
(Continued from Page 8) 


be marred by static. Short wave radio 
signals completely fade out, teletype and 
land lines are badly interrupted by gar- 
bled transmission, and even telephone 
communication can be affected. 


Ordinarily this “roof” of ionized air 
will reflect broadcast waves in the regu- 
lar shortwave frequencies from 4 to 30 
megacycles, but when the sun really acts 
up, the range that will be reflected will 
increase up to 60 megacycles. This is 
well within the range of channels two 
and three of a television set. This inter- 
ference will occur mostly during the 

“daytime at which time the layers of the 
ionized air are exposed to the sun. 


When a local television station broad- 
casts a signal, there are two possible 
ways that the signal can be received. 
The first is the beam that moves straight 
from the broad cast tower to the pickup 
antenna. The second, is the wave that 
moves upward and then bounces back to 
earth from an ionized atmospheric layer. 
This beam continues to be reflected from 
the earth to the layer thus making pos- 
sible the reception all over the world. 


Greater interference is expected in the 
lower numbered channels. Many foreign 
countries including Mexico, Puerto 
Rico, Britain, Belgium, Germany, Spa‘n, 
Switzerland, Brazil and Argentina, tele- 
vise programs in this low range that may 
be picked up here in the U.S. when the 
atmospheric conditions are right. Some 
experts claim that the interference wil! 
become a real nuisance to television 
viewers in the U. S. especially those in 
the fringe areas. 


As for television, Edward W. Allen, 
expert in radio and_ television, said, 
“Watching a low-numbered channel 
regularly for the next few years might 
yield glimpses of far-off, perhaps for- 
eign, broadcasts for a total of only a 
few hours.’ Commercial A.M. and 
F.M. stations will not be affected. 


The F.C.C. (Federal Communica- 
tion Commission) had been preparing 
mobile operators for the onslaught of 
interference by alloting safer frequen- 
cies to the more important mobile oper- 
ations. 


THE BIG TASK 
The colonel was lecturing a class of 


ROTC students. “A 40-foot flagpole 
has fallen down,” he said. “You have a 
sergeant and a squad of men. How do 
you erect the flagpole again?” 

The students thought, then made sug- 
gestions about block and tackle, der- 
ricks and so on. 

“You're all wrong,” said the colonel. 
“You'd say, ‘Sergeant, get the flagpole — 
up’. 
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Each 6,000 
interplanet 
ity of a 1/0 
1,140 tons | 


strong eno 
Douglas is 


involved. T 


tists to aid 


Dr. Henry 
fuel flow 


| Biggest thirst in the universe 


000 pound thrust rocket ship now being planned for manned 


ary exploration will gulp as much propellant as the entire capac- 
passenger DC-8 Jetliner in less than 4 seconds! It will consume 
1 the rocket's approximately 2 minutes of burning time. Required 


to carry this vast quantity of propellant will be tanks tall as 8 story buildings, 


ugh to withstand tremendous G forces, yet of minimum weight. 
especially qualified to build giant-sized space ships of this type 


because of familiarity with every structural and environmental problem 


1is has been gained through 18 years of experience in producing 


missile and space systems. We are seeking qualified engineers and scien- 


us in these and other projects. Write to C. C. LaVene, Box 600-M, 


Douglas Aircraft Company, Santa Monica, California. 


Ponsford, Chief, Structures Section, discusses valve and 


requirements for space vehicles with DOUGLAS 
Donald W. Douglas, dr., President of 


MISSILE AND SPACE SYSTEMS ll MILITARY AIRCRAFT Ml DC-8 JETLINERS lJ CARGO TRANSPORTS Mf AIRCOMB® fl GROUND SUPPORT EQUIPMENT 
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A Tasty Mixer: Psychology 


What’ll you have? Bourbon, Scotch, 
Canadian, Blended whiskey? Be careful 
how you answer that one. An _ inde- 
pendent Research Company has found 
that the kind of drink you order may 
be a clue to your personality. 

A series of interviews in depth by 
Marplan Corporation showed that 
there’s much more to drinking than 
just elbow bending. What you tell the 
bartender may be a giveaway as to your 
economic status, your degree of taste, 
the way you see yourself and the way 
others see you! 

Take Bourbon, for example (and 
maybe you'd like to). The survey found 
that the Bourbon drinker sees himself 
honestly and knows what he likes. (Al- 
though some Bourbon drinkers simply 
want to appear this way.) What are 
they really like ?—straightforward, mas- 
culine, easygoing, sociable, comfortably 
upper middle class in outlook and _ in- 


(Precis) 


come, and without strong need to in- 
flate their ego or to aspire for high 
status and prestige. 

Scotch and Canadian users regard 
themselves as cultured and sophisticated, 
but some nonusers view them as social 
climbers and “pretentious people trying 
to make an impression.” Actually these 
tipplers value the nonconventional, and 
don’t want to do what everyone else 
does. They seek a “sense of superiority 
to the crowd, a feeling of originality and 
difference.” 

If you’re a blend user, you may have 
this image of yourself—a person who 
just wants a good drink, and is not out 
to make a big impression; easy to satisfy, 
and not over-particular. Nonusers may 
regard you as a social drinker and not 
a “real” drinker, or as a “beginner” 
who may some day graduate to a more 
sophisticated whiskey. Researchers found 
that the average blend user tends to 


Fafnir Ball Bearings help turbojets 
set new performance records 


A recent article in a leading newspaper quoted 
airline executives to the effect that Pratt and 
Whitney Aircraft jet engines are proving to be 
the most reliable ever put into commercial 
planes. 


In designing these jet engines, Pratt & 
Whitney Aircraft looked to The Fafnir Bearing 
Company as a major source for main rotor 
thrust bearings, generally regarded as among 
the critical engine components, and one of the 
most exacting to produce. Each ball bearing is 
custom-built and rigorously tested. Tolerances 
are held to the millionths-of-an-inch. 


P&WA turned to Fafnir because of Fafnir’s 
long experience in the design and development 
of aircraft bearings. Fafnir established an air- 
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craft division thirty years ago, the first in the 
industry, and through it, is keeping pace with 
the revolutionary changes in aircraft design. 


To help solve this and other ball bearing 
problems, Fafnir maintains the most up-to-date 
facilities for metallurgical research, and bear- 
ing development and testing. Fafnir may be 
able to help you some day. Worth bearing in 
mind. The Fafnir Bearing Company, New 
Britain, Connecticut. 


FAFNIR 
we BALL BEARINGS 


Most Complete Line in America 


be down-to-earth, unconcerned with ap- 
pearing cultivated, impulsive, emotional, 
direct, conventional, and opposed to 
snobbery and fuss. 


Whiskey Ratings 


Those interviewed rated domestic 
blends as the least expensive and most 
ordinary, while Scotch and Canadian 
were deemed expensive, distinctive, and 
favored by aristocratic types. Bourbon 
was generally recognized and respected, 
even by nonusers, as a quality whiskey, 
aged, pure, refined, possessing “‘charac- 
ter.” The prestige involved in drinking 
bourbon seemed to stem as much from 
knowing whiskey and knowing what 
you want in a liquor as from having 
the money to buy it. 


Nonblend users tended to feel su- 
perior to blend drinkers, but they dis- 
agree among themselves on the relative 
merits of Bourbon vs. Scotch and Cana- 
dian. Users of the imported whiskies 
think of Bourbon as heavy. Bourbon- 
ites counter by describing their favorite 
drink as “rich-tasting,” “mellow and 
smooth,” “the mellowest of any type 
of whiskey,” has a flavor that you don’t 
have to “learn to like.’’ Canadian users 
prefer the mild, neutraal tast of Cana- 
dian, sometimes disparaging the “medic- 
inal” taste of Scotch. Scotch drinkers 
plump for the “special” taste of their 
brew. 

Ladies’ Choice 


This may start a small war but, ac- 
cording to the survey, women who drink 
blends are “quite fearful about drink- 
ing, as if they were little girls who 
shouldn’t really drink. More than any 
other group studied, they cover up and 
disguise their liquor.” And if they gen- 
erally steer away from Scotch, it is 
because Scotch is considered a man’s 
drink. 

They are associated in the public mind 
with Canadian, because it is thought 
mild enough fo thei tastes. The female 
Boubonite tends to cultivate femininity 
and enjoy life moe than the female 
blend dinker “who is more conflicted 
emotionally.” Her drinking is “less im- 
pulsive, and it takes place at specific 
times and on acceptable occasions.” 


Man or woman, next time you fre- 
quent your favorite bar, cocktail lounge, 
or restaurant, give that glass a second 
look—it may be the one in which you 
see yourself reflected! 
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An important part of your future is 
being shaped right now by a man you 


probably don’t even know. 


Sitting over a drafting board in his 
office near you, he embodies a unique 
combination of talents. Part artist, part 
engineer, professional counselor, and 
businessman, he is the architect — the 
man who is reshaping America on a 
scale never before undertaken in this 
or any other nation’s history. 

In every era of American history, one 
profession has tended to dominate the 
course of public life. When the Pil- 
grims ianded, it was the ministry which 
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gave the early settlers the spiritual 
strength and courage they needed to 
conquer nature, disease, and hostile na- 
tives. Later, when the settlers grew into 
colonies, the lawyers established the 
political and judicial structure through 
which our nation took form. Still later, 
it was the financier who developed the 
nation’s industry, transportation, and 
far-flung communications systems. 
Today, in mid-twentieth - century 
America, a clear case can be made that 
we have moved into the age of the 
architect. Consider these facts: Con- 
struction is the single biggest industry 


in the country today — bigger than 
farming, bigger than automobile produc- 
tion, bigger, even, than defense. Last 
year it topped $50 billion. Within the 
next decade we are expected to spend 
the staggering sum of $600 billion on 
construction — more than the worth of 
all the existing buildings in the nation. 
And, within the next 40 years, econ- 
omists predict conservatively that we 
will have to duplicate every single 
building in the United States —in 
effect, build a second America to house 
a population which will double in that 
time. 
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The architect is the leader of Amer- 
ica’s building team. In the language of 
the dictionary, he is the “master build- 
see to it that we live work, play, and 
designs . . . draws up specifications for 
buildings” and supervises thei constuc- 
tion. The achitect’s responsibility is to 
see to it that we lIvie, work, play, and 
worship in a well-planned, satisfying, 
and productive physical framework. The 
basic principles of architecture have re- 
mained unchangeed since antiquity. But 
the ways of building, the needs of mod- 
ern life, and the scale on which building 
must be planned have changed to a 
degree which has vastly broadened the 
architect’s practice and the knowledge 
which he must assimilate to create arch- 
itecture. 


Perhaps the simplest possible descrip- 
tion of architecture is that it is the pro- 
fessional use of space. More accurately, 
it is the design of various kinds of spaces. 
For example, the arrangement of spaces 
inside a well-designed house keeps chil- 
dren from running across the living 
spaces of adults. Noisy living spaces are 
separated from quiet sleeping spaces. In 
a school, well-planned spaces provide 
the best education for the tax dollar. 
The spaces inside a good business build- 
ing aid production efhiciency by keeping 
the product or key document moving 
in a straight work-flow line. 


Architecture is also the design of owt 
side spaces; the way a house is situated 
on a lot to let in light without unwanted 
heat and glare, and provide privacy from 
the neighbors. It is also the way these 
spaces are related to each other to form 
a neighborhood and the way neighbor- 
hoods are related to form a community. 
The spaces between spaces are impor- 
tant, too; good planning enhances prop- 
erty values by providing an easy link 
between the house and store without 
jamming them together to the detri- 
ment of both. Pulling them too far 
apart, of course, is just as bad. 


The planning of spaces and their re- 
lationship to each other is the social 
purpose of architecture, the meaning of 
the word “function” in design. The way 
the spaces are enclosed and supported 
is the engineering part of architecture, 
the provision of structure. To meet the 
third qualification for architecture, the 
space arrangements and enclosure should 
produce the effect we call beauty. 


These criterial directly parallel the 
definition of architecture given nearly 
2,000 years ago by the ancient Roman, 
Vitruvius. His words, as paraphrased 
in about 1600 by an Englishman, Sir 
Henry Wotton, were: “Well building 
hath three conditions—commodity, firm- 
ness, and delight.” The fundamentals 
are unchanged—function (commodity), 
structure (firmness), and beauty (de- 


light). 
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But the scale on which the architect 
must think and plan has changed great- 
ly. In pioneer America the rush west- 
ward and the handiwork of the semi- 
skilled carpenter created a psychology 
of expediency in building from which 
we are just beginning to recover. Today, 
as a spokesman for The American In- 
stitute of Architects put it: “We are 
just beginning to dig our way, literally, 
out of jumbles of bad building imitating 
past European cultures, to clear jerry- 
built slum neighborhoods, and to rear- 
range gridiron roadway _ systems 
originally planned as if the movement 


of cars, and not the needs of people, 
was the important consideration ‘m , 
planning.” 


Another hangover, the dangers of 
which are just beginning to win public 
recognition, architects say, is the practice 
of allowing vast tracts of good land to 
be bulldozed flat and plastered with 
endless rows of poorly designed, tiny 
suburban houses. To erase the scars of 
the past, reclaim valuable land from the 
dwindling supply, and build properly 
for the future will require large-scale 
planning on an integrated community 
scale, according to the architects. In 
hundreds of communities across the na- 
tion, this is being done today. 


Today, then, architecture is no longer 
just a single building, but complexes of 
buildings, designs of neighborhoods, and 
the planning and redevelopment of 
whole communities. The nature of the 
client, too, has changed. Where once it 
was traditionally a single person, today 
it is often a board, as with a school or 
corporation; a committee, as in a 
church; or even a syndicate, which 
might involve a combination of devel- 
oper, banker, or group of investors. 


What kind of man is it who is equip- 
ped to meet this big design challenge 
and how many of him are available to 
do the job? To answer the second ques- 
tion first, there are approximately 11,- 
OOO architectural firms practicing in the 
nation today. In size, they range from 
one or two persons to hundreds, and an 
ofice may include planners, designers, 
production experts, specification writers, 
draftsmen, job captains, inspectors, and 
others. In addition, architects hire as 
employees or engage as consultants many 
technieal specialists—such as structural 
and mechanical engineers—who are paid 
from architectural fees. The architect’s 
fee, it should be added, comes only from 
his client, the building owner. He is 
not permitted by the ethics of practice 
to accept any compensation from the 
sale or use of building materials or 
services. By the professional code, no 
man can serve two masters. Thus the 
design and building process are kept 
separate, and the architect acts as the 
agent of the owner in inspecting and 
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checking on the work of the contractor, 

Architectural design—whether it in- 
volves a house, a school, bank, or any 
normal type of structure—generally 
falls in four stages. The first or “sche- 
matic” design stage involves consulta-| 
tions with the client. He must state | 
what is to happen in the building. How 
many people will do it and how will it 
be done? What result is expected? In a 
house, for example, the manner and - 
habits of the family are more important 
to the design process than the client’s | 
real or imagined feelings about types of 
materials and color or draperies. Here, : 
clear and direct communication between 
client and architect are of paramount 
importance. 

Also important is the site, its grade. | 
soil condition, shape, and size. It will 
affect the building design and its ori- | 
entation, and so will the local climate, | 
sun-load, amount of rainfall and avail- 
able light, and a host of other environ- - 
mental factors. | 

From this accumulation of data de- - 
velops the preliminary drawings. In this : 
second stage, drawings are prepared to | 
show the general plan and how it fits 
the site. Recommendations are made to ° 
the client on construction methods, use : 
of materials, and mechanical systems : 
and equipment. An estimate of cost and | 
outline of building specifications are pre- - 
pared. After the client approves. this, 
the third or “construction documents” ’ 
phase begins. 

Detailed working drawings are made : 
to illustrate all essential architectural, 
structural, and mechanical work. These : 
drawings, together with others showing | 
interior space arrangements, building » 
elevations, cross-sections, and details, are - 
accompanied by a book of specifications - 
outlining the materials to be used and 
the required levels of craftsmanship. . 
The fourth phase is the construction | 
itself. The architect directs tests of the» 
quality of materials, checks contractors’ 
shop drawings, and inspects the work as 
it goes on. He keeps the client informed | 
on progress, checks costs, and approves 
contractors’ applications for payment. 
When satisfied that the job is done, the 
architect certifies to that effect. 


In large-scale community design proj- 
ects, of course, the architect, and some- 
times teams of architects, work closely 
with city planners, sociologists, and 
many types of construction specialists. 
On this level, both private and public 
money and interests are involved. But, 
in the final analysis, the end product 
is still design—the product of the de- 
signer and one of the prime needs of 
the mid-twentieth-century—the age of 
the architect. 


——— 


Canned and frozen juices are becom- 
ing more popular, but most men still 
preter to squeeze their own tomatoes. 
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BOOK REVIEW 


ULTRASONICS 


By Benson Carlin, Executive Vice President, Circo Ultrasonic Corporation 
Second Edition. 350 poges, McGraw-Hill, $11.50 


Slanted toward practical engineering 
design and industrial applications, this 
newly published book on ultrasonics 
covers theory and methods of generating 
waves, outlines circuits and other con- 
siderations, and discusses mechanical 
and electrical design of systems. It treats 
every important phase—from the design 
consideration of ultrasonic crystals to the 
experimental measurement of ultrasonic 
waves in various media—and_ includes 
data on instruments and applications. 


This revised Second Edition 
new developments in the testing of ma- 
terials, cleaning, welding, soldering, 
medical, and other applications. It in- 
cludes new advances in the design of 
generators, transducers, transducer tools 
and joinings, and on means of testing 
equipment. 


covers 


The book explains changes in the 
form of matter brought about by ultra- 
sonic agitation in the chemical, physical, 


and biological fields . . . and describes 
characteristics of ultrasonic waves im- 
portant in practical applications. 

Among the many specific topics cov- 
ered are waves of dilation; the beam 
spread at various frequencies from a 
given transducer size; possible ways of 
producing ultrasonic waves; and differ- 
ent types of electromechanical convert- 
ing systems. The book also discusses de- 
sign consiedrations of suitable holders 
for the crystal, and explains the use of 
various instruments such as the inter- 
ferometer and reflectogage. 

The author, Benson Carlin, is Execu- 
tive Vice President of Circo Ultrasonic 
Corporation. Widely recognized as an 
authority in the field, he has served as 
consultant to various major corporations 

Further information on Carlin’s U/- 
trasonics is available from McGraw- 
Hill’s Industrial and Business Book Jn- 
formation Service. 327 West 41 St., 
New York 36, N. Y. 


New Society On Campus 

“T]linois Society of Construction En- 
gineers” was formed just last month in 
conjunction with the senior Civil Engi- 
neers. The purpose of the society is to 
further the interests of those engineers 
going into the construction industry. 

The society holds its meetings the 
second Tuesday of each month. 

The officers of the new ISCE are: 
Roger Transley, President, Carl Kowal- 
ski, Vice President, Rick can Weelden, 
Secretary, and Rich Eckardt, Treasurer. 


Nylon Motion Lasts 

Nylon may be the answer to “per- 
petual motion.” A company has devel- 
oped a lockset whose nylon parts will 
work more smoothly after 80 years of 
use than when new. 


Culvert For Auto Underpass? 

A king-sized steel culvert now being 
erected near Peoria for use as an auto- 
mobile underpass will speed up construc- 
tion of Interstate highway 74 and save 
the taxpayers’ money at the same time. 

U. S. Steel’s American Bridge Divi- 
sion is installing side by side what are 
thought to be the two largest pipe-arch 
structures ever fabricated. Each unit of 
the twin structures will be 334 feet 
long. Slightly egg-shaped, the completed 
tunnels will be approximately 20 feet 
wide and 17 feet high. 
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United Engineering Center 
Features Welded Construction 


Construction of the new United En- 
gineering Center adiacent to United 
Nations Plaza in New York is well un- 
derway. Designed for efficient, effective 
and economical service to member-engi- 
neers of the founder and associated so- 
cieties, the new Center will be twice 
the size of the previous structure on 
39th Street. The Engineering Library 
will contain the world’s most outstand- 
ing collection of engineering literature. 

Welded construction is featured in 
the new building. Over 20 tons of elec- 
trodes will go into the 18-story Cen- 
ter’s construction. 

The most unusual weldments are 
three giant fabricated steel trusses 
which will support the roof of the li- 
brary, between the third and fourth 
floors. Each 50-foot truss weighs more 
than 20 tons, is fabricated from rolled 
sections rather than angles, and requires 
over a thousand feet of weld. 

Another interesting structural feature 
is the special hollow columns required 
for necessary clearances in elevator 
shafts. The remainder of the job is 
regular beam and column work. How- 
ever, some of the columns have rein- 
forcing plates welded to them to in- 
crease their load-carrying capabilities to 
as high as 3600 kips or 3.6 million 
pounds. 


In Engineering Hall In Summer 


As I stand here 

The lonely halls 

Are echoing to 

A million steps. 

And in the quiet library— 
The roar of whispers left 

By class on class 

Of dreamers gone; 

Whose dreams are falling still, 


As I stand here. 


Thanks for this verse to Mr. John 
W. Harriman, Technograph Editor 
1922, who wrote it several years ago 
after passing through Urbana during 
the deserted summer semester.—Ed. 


German Research Reactor 


The Babock & Wilcox Company, de- | 


signer and supplier of the major reactor 
components for the research marine re- 
actr for the Kernenergie Hamburg, 


Germany, reported recently that the | 


test reactor has successfully reached its 


full rated power of 5000 kilowatts. 


Consisting of a reactor core and four 
special-purpose pools, the unit is the 
largest of its type ever built. It is also 
the first European reactor to be built 
expressly for research in marine appli- 
cations. 


Owned and operated by Gesellschaft 
Fur Kernenergieverwertung In Schiff- 
bau Und Schiffahrt (The Society for 
the Utilization of Nuclear Energy in 
Shipbuilding and Navigation) the re- 
search unit is 89 feet long and 29 feet 
wide. It is unique in that it has four 
pools—built in series—instead of the 
more conventional double pool. Three 
of the pools are capable of sustaining 
reactor operation at miximum_ power. 


A feature of President Eisenhower’s 
“Atoms for Peace’ program, the reactor 
utilizes fuel elements containing urani- 
um enriched to 20 per cent in urani- 
um-235. The reactor’s plate-type fuel 
elements contain this fissionable materi- 
al in the form of uranium-aluminum 
alloy, 45 per cent uranium by weight. 


Each of the four pools has a special 
function. One is a standard pool with 
beam ports and thermal column. The 
second has an exterior chamber for car- 
rying out shielding experiments in air. 
The third is a storage pool for the reac- 
tor core, and the fourth, an experimen- 
tal pool in which very large equipment 
and specimens may be immersed for 
irradiation. 


The reactor building and supporting 
facilities were built in cooperation with 
B&W by Deutsch Babcock & Wilcox- 
Dampfkessel-Werke of Germany. The 
installation is located east of Hamburg, 
about 10 kiloweters from the East Ger- 
man border. 


THE TECHNOGRAPH 


Photo from screen of RCA’s 
TV Imagery Simulator. 
This device permits elec- 
tronics to enhance photo- 
graphs to aid interpreters. 
It was used in the design 
of TIROS I, developed for 
the National Aeronautics 
and Space Administration 
by RCA, to simulate photo- 
graphs which could be 
obtained from 400 miles 


in space. 


—youll find Photography at Work with you 


Outer space presents vast new 
challenges to the engineer —espe- 
cially in electronics. And photog- 
raphy becomes one of his valuable 
tools. Orbiting satellites send mes- 
sages to be recorded from the 
oscilloscope tube. X-rays and film 
allow him to check the internal 
integrity of sealed components. 
Even intricate circuits can be 
printed and miniaturized by photo- 
graphic methods. 


There’s hardly a field on which 
you can set your sights where photog- 


EASTMAN 


raphy does not play a part in 
improving the product, simplifying 
work and routine. It saves time and 
costs in research, on the production 
line, in quality control, in the engi- 
neering and sales departments, in 
the office. 


So in whatever you plan to do, 
take full advantage of all the ways 
photography can help. 


CAREERS WITH KODAK: 


With photography and _ photo- 
graphic processes becoming increas- 


KODAK COMPANY 


Rochester 4, N.Y. 


ingly important in the business and 
industry of tomorrow, there are new 
and challenging opportunities at 
Kodak in research, engineering, 
electronics, design, sales, and pro- 
duction. 


If you are looking for such an 
interesting opportunity, write for 
information about careers with 
Kodak. Address: Business and 
‘Technical Personnel 
Department, Eastman 
Kodak Company, 
Rochester 4, N.Y. 


Several surveys indicate that salary is 
not the primary contributor to job 
satisfaction. Nevertheless, salary con- 
siderations will certainly play a big 
part in your evaluation of career op- 
portunities. Perhaps an insight into the 
salary policies of a large employer of 
engineers like General Electric will 
help you focus your personal salary 
objectives. 

Salary—a most individual and per- 
sonal aspect of your job—is difficult to 
discuss in general terms. While recog- 
nizing this, Mr. Case has tried answering 
as directly as possible some of your 
questions concerning salary: 


Q -Mr. Case, what starting salary does 
your company pay graduate engineers? 


A Weil, you know as well as I that 
graduates’ starting salaries are greatly 
influenced by the current demand for 
engineering. talent. This demand es- 
tablishes a range of “going rates” for 
engineering graduates which is no doubt 
widely known on your campus. Be- 
cause General Electric seeks outstand- 
ing men, G-E starting salaries for these 
candidates lie in the upper part of the 
range of “going rates.” And within 
General Electric’s range of starting sal- 
aries, each candidate’s ability and 
potential are carefully evaluated to de- 
termine his individual starting salary. 


Q How do you go about evaluating 
my ability and potential value to your 
company? 


A We evaluate each individual in the 
light of information available to us: 
type of degree; demonstrated scholar- 
ship; extra-curricular contributions; work 
experience; and personal qualities as 
appraised by interviewers and faculty 
members. These considerations deter- 
mine where within G.E.’s current sal- 
ary range the engineer’s starting salary 
will be established. 


Interview with 


General Electric’s Byron A. Case 
Manager — Employee Compensation Service 


Your Salary 
at General Electric | 


Q_ When could I expect my first salary 
increase from General Electric and how 
much would it be? 


A Whether a man is recruited for a 
specific job or for one of the principal 
training programs for engineers—the 
Engineering and Science Program, the 
Manufacturing Training Program, or 
the Technical Marketing Program—his 
individual performance and salary are 
reviewed at least once a year. 

For engineers one year out of col- 
lege, our recent experience indicates a 
first-year salary increase between 6 and 
15 percent. This percentage spread re- 
flects the individual’s job performance 
and his demonstrated capacity to do 
more difficult work. So you see, salary 
adjustments reflect individual perform- 
ance even at the earliest stages of 
professional development. And _ this 
emphasis on performance increases 
as experience and general competence 
increase. 


Q How much can | expect to be making 
after five years with General Electric? 


A As I just mentioned, ability has a 
sharply increasing influence on your 
salary, so you have a great deal of per- 
sonal control over the answer to your 
question. 

It may be helpful to look at the cur- 
rent salaries of all General Electric 
technical-college graduates who re- 
ceived their bachelor’s degrees in 1954 
(and now have five years’ experience). 
Their current median salary, reflect- 
ing both merit and economic changes, 
is about 70 percent above the 1954 
median starting rate. Current salaries 
for outstanding engineers from this 
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GENERAL @@ ELECTRIC 


One of a series 


class are more than double the 1954). 
median starting rates and, in some} 
cases, are three or four times as great. 


Q What kinds of benefit programs) 
does your company offer, Mr. Case? — 


A Since I must be brief, I shall merely} 
outline the many General Electric em-) 
ployee benefit programs. These include} 
a liberal pension plan, insurance plans,‘ 
an emergency aid plan, employee dis-s 
counts, and educational assistance pro-? 
grams. 

The General Electric Insurance Plan 
has been widely hailed as a “pace: 
setter” in American industry. In addi-: 
tion to helping employees and theiri 
families meet ordinary medical expen- 
ses, the Plan also affords protection) 
against the expenses of “catastrophic” 
accidents and illnesses which can wipes 
out personal savings and put a family 
deeply in debt. Additional coverages in-: 
clude life insurance, accidental death: 
insurance, and maternity benefits. | 

Our newest plan is the Savings andl 
Security Program which permits em-: 
ployees to invest up to six percent of) 
their earnings in U.S. Savings Bonds! 
or in combinations of Bonds and Gen-: 
eral Electric stock. These savings are‘ 
supplemented by a Company Propor-! 
tionate Payment equal to 50 percent 
of the employee’s investment, subject! 
to a prescribed holding period. 


If you would like a reprint of ani 
informative article entitled, ‘*How| 
to Evaluate Job Offers”’ by Dr. L.. 
E. Saline, write to Section 959-14,| 
General Electric Co., Schenectady} 
5, New York, 


